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NOTE REGARDING IRRIGATION IN THE KOTAH STATE. 


The Elotiih State slopes northwards from the high tableland off^/l 
Malwa, and is drained by the River Charnbal witli its tributaries, all flowing (/ ' 
in a northerly or north-easterly direction. Of the tributai'ies of the Cham- 
bal within the State, the Kali S ind and its feeder the Parwan is the 
principal. It enters KotalVlvonTtlie south, and joins the Charnbal near 
the village Pijjarda. 

The Parbati flows due north for 80 miles and falls into the Charnbal, 
in the extrcmSTlorth-oastern corner of the territory. 

There ore many small village tanks, and a few artifleial tanks for 
Irrigation purposes have been made. 

T he area of the State is 5,684 square mile s, viz . : — 


Area of the old Kotah territories in khalsa... 

3,114 square miles. 

Do. 

Kotries .. 

381 

do. 

Do. 

Muafi villages in jagir 

844 

do. 

Do. 

Do. 

Shergarh division in khalsa 1,2251 
do. in inuaff and jagir 120 j 

1,345 

do. 


Th ft nvomp ro Iniri;,] iq n i lm p t flOO 

'The soil is generally hili, rich black. (2 ) dhaivni of lighter c.)h)Ur, 
bu t prolific, (3) lal pila a yellow and red soil, (4) greyish mixed with 
kunkar. 

L ands are classed of two klnds^ i'js.,(l) " c hahi ” which produces opium 
and vegetables and (2) “ burani ” or denp.nding upon the rain. Th e land 

t ax on chahi is four time s as much ns on barani. The a mount of chah i 

a rea is about. 2 on .8 per cent , in each vil lage, and is situated h Rri?.-ai]d . 
tSere^earJlifijlilferenLnudls-ofLtho-villjyjtf. Thus well lands being limit- 
ei' auTfar apart, tank or canal water can only irrigate specified areas ; 
where wells exist it is not urgently needed. 

The cultivated area in khalsa of the old Kotah territories is 584,017 
acres and of the kotrie.s 140,925. In the Shergarh division it is 167,375 
acres. Th e average cultivated area yearly in bo th kharif and_ •rahi^ is 
487,35 .8 acres for the khalsa villatres. so that the average cultivated area 
in villacrfi i^abont 500 biglm s. 

The uncultivated area in khalsa culturable is 849,947 acres, and un- y 
culturable 574,429. 

All classes depend for their existence on the produce of the soil. 
The black soil is naturally prolific and able to mature crops without 
watering, even in year’s of moderate rainfall. It is for this reason that 
famines have been almost ■ unknown ; the people generally had enough 
to live upon, and in ordinary years in some places there is difficulty 
even in getting the produce all removed. 
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The year Sumbat 1956 (A. P. 189 9-7 flOfU^vas. however, an exception ,* 
and owing to the months of Aug ust and September being_n]most rain - 
less, t here was g ^at distres s, and 24 per cent, of the population at least 
perished. Opium and grain are the chief exports. 

Poppy cultivation affords no protection against famine, but forms 
about 4 or 5 per cent, of the cultivated area in each village. It require.s 
manure and watering every 3 or !0 days and much labour. For this 
reason the area cultivated is limited. 

It would not do, therefore, to depend upon increased returns from 
opium cultivation in any Irrigation project. Tank or canal returns must 
be based on other ctops. 

The Kotah State has great facilities for Irrigation. 

The whole country slopes towai'ds the nortli and north-east. A 
range of roclcj’' hills stretches across the State near the southern border, 
and several large rivers, which rise in the south, linve forced their way 
through this range, and have formed comparatively naiTow gorges, 
affording excellent sites for largo Storage Reservoirs at the highest part 
Ipf the State. The m agnitud e of these works makes one hesitate to 
recommend them until they have been properly surveyed and the projects 
have been drawn up and estimated, and until the necessity for them 
is proved. 

There is good material at fshe also. Allusion will be made to some 
of these sites further on. 

There arc many good site.s also for Storage Reservoirs of lesser size, 
all over the country, which from the uniform slope northwards lends 
itself to irrigation. 

O r 

2. The 'late State Engineer, Mr. R. H. Tickoll, has prepared a 
list of some 67 works for future consideration, involving an expenditure 
roughly estimated at Rs. 44,59,000. '• 

The list is probably intended only to be suggestive, ns it would take 
a thoroughly efiiciei^t stall some months, before even one of these large 
projects could be properly drawn up and estimated. 

An efficient stall is certainly required to prepare and survey all 
those projects about which the Engineer Officer and the Revenue Depart- 
ment both appi-ovo. It will be a long time before they can be all pre- 
pared, and if the matter is not taken up earnest they nia}' not be ready 
when required or for years, and not* only time but water n-iJl be lost 
every year to the State. 

Consulting Engineer cannot claim the same local knowledge as 
Mr. Tickell. He can only speak of the places he has seen. Many if not 
all of the works proposed by Mr. Tickell may be good project, but it 

would be advisable to have the plans and estimates prepared before a 
propel* opinion can be given. 
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3. The population in 1891 was 719,061 (excluding the restored ter- 
ritory 526,267). In 1901 the population was 544,340, including the re- 
stored territory. The number of villages in the State is 2,804, of which 
2,200 are khalscc and 604 are jagir and Udalc villages. 

4. The average Land Revenue is about Rs, 27 lakhs. In 1899-1900 
(the famine year) it was about Rs. 12,15,000; The approximate revenue 
of the jagir and Udak villages is about Rs. 6 lakhs. 

I 

5. Rainfall. — The average a nnual rainfall is about 33 inches . It 
was deficient in most parts of the State in 1897-98, and particularly so in 
1899. A-t Baran and Chipa Barod the rainfall in this year was not defi- 
cient much in total, but the rain fell mostly in July j August and Septem- 
ber were almost rainless. If the State had been provided with large 

, tanks to store the excessive rain of one month for use in the following 
dry months, crops could have been saved, which otherwise were certain 
to be lost. 


6. Rivers. — Water flows more or less till March in the following 
rivers, and the approximate cold weather flow is stated to be as under : — 


'■ Parbati 
Parwan 
Ujar 

Kali Sindh 


... 100 c.ft. per second. 


... 75 

... 15 

... 125 


91 

91 

19 


A Map of the State is attached showing the different drainage areas. 


7- Submerged Weirs. — There are said to be many places where 
small masonry weirs might be put across nullahs, to divert the water in 
the rains and afterwards to reserviox’s which exist, or might be made, 
within a reasonable distance. 

Such places should be sought for and advantage taken of them, 
especially where there is rock in the bed, and stone therefore near at hand, 
and where the soil is favourable for Irrigation and people are ready and 
willing to make use of the water. 

Another advantage which such weirs aflferd is to hold up a small 
supply of water, to benefit any wells at the sides or below, which supply 
water to fields on both sides. J 


It may be advisable to leave an opening or two in the weir, which can 
be used as a scouring sluice, and be closed by wooden planks in cut stone 
grooves when required. 

Where such opportunities exist, success is assured and benefit is cer- 
tain. 


8. Wells. — There are said to be 12j6§fl_S£fiIlaiiiJJieHState. The aver- 
age depth of water in the inhabited parts of the State is- onlv 20 to 40_f t. 
deep. In higher tracts the depth is greater and in some parts of Shaha- 
bad water is not obtainable in the hot season. Wells are said to have 
been made 100 ft. deep in the solid rock and have failed to reach water. 
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The lower portion is generally in rock. Well water is generally 
preferred to tank or canal water, and greater care and economy is 
exercised in using the water. An ordinary well will on an average irrigate 
about 4 to f bigha in a day. 

Owing to the nearness of water to the surface some officials consider W 
it would be better to spend money in making wells than in making tanks, i 

It is undoubtedly a wise measure to make wells, when possible, below 
tanks. 

In the Tcibi season wheat is watered once or twice, the average cost 
of watering a bigha for the season being 10 annas. Where there are wells, 
hyaries are used (small enclosure by earth raised at the edges). Opium 
requires e to 8 waterings, at intervals of 8 or 10 days, 

9. Field embankments for retaining small quantities of vrater in 
suitable places are sometimes made, and in ordinary soil are beneficial, 
but are rare in black soil, which retains moisture better and has less need 
of such measures. 

10 - The Superintendent of Revenue states that the cutting back 
by ravines every year is becoming a cause of serious loss to the State. 
Petitions are received every year to have land which has been thus 
daranged struck off; and every year about 500 bighas or so, it is said, 
have to be written off. He asks how tliis loss is to be averted ? 

This loss does not occur in Kotah only, but everywhere near any 
river or nullah with deep banks. 

It is not an easy question to answer, because the areas affected are 
often so great that the expense would be prohibitive. The damage 
always occurs where surface water collects, and in its onward course meets 
with a sudden drop. The earthen edge cannot resist the falling water and 
gradually is cut back. 

One way is to divert the surface water elseAvhere, or over a place 
where it cannot cut back, natural or artificial; or to store it somewhere, 
so that it shall be water at rest. 

In small cases it may be {losslble sometimes to put an earthen bund 
across the ravine or depression, and if the basin so formed is large 
enough to contain all the water it will gradually soak into the ground 
and the earth gradually silt up the hollow; and if it is not too deep, 
it will in time form a fertile depression. 

11. Inigation throughout the State is chiefly from wells. It has 
been attempted from tanks, from rivers and by canals, in a few places ; 
but these have not hitherto been always a success. 

Tank or canal Irrigation seems to answer better where there is not 
black soil. In places where the soil is poorer, or mixed with sand, water 
seems to be appreciated, and there is a good return. 

It would be advisable to have those tracts marked with colour on 
the map, and to direct attention to those tracts first. 
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The Raj does not take increased land-tax but only the water rate at 
present, though land which can be irrigated by tank or canal will no 
doubt be assessed higher, when a new assessment is possible. 

That water does produce benefit is proved by the fact stated, viz., 
that the black soil without water will produce about 4 maunds, but with 
water about 5^ maunds. The “pila” soil without water is said to yield 
from 2 to 3 maunds, with water it often reaches 7^ maunds. If these 
statements are correct, it shows the advantage of supplying water to this 
sort of soil in preference to the black soil. 

The Superintendent of Revenue suggests efforts should be made to 
promote irrigation in Kishenganj, Bhorgarh and Shahabad, on account 
of the great scarcity of water in the hot season, when wells run dry and 
drinking water is difficult to obtain. The tract is practically without 
population. The Durbar is offering it on Zemindari terms to foreigners, 
but before people will settle, water must be provided to last throughout 
tlie year. 

The Superintendent of Revenue also states that tanks which have 
been made in some places in the “Uparaite” (or high land of the Shaha- 
bnd Tehsil) on the nullahs, have not retained water, probably owing to 
the nature of the rock, and suggests that storage tanks be made on 
places between the nullahs, where the rocky ground is covered with a 
layer of better soil, and that water from the nearest nullahs should be 
diverted to such places, believing that there will then be hope of retain- 
ing the water. The experiment might be tried. 

Another factor which affects irrigation is that a great part of the 
State is black soil, which if broken up to receive the rain, retains raoistuie 
longer than lighter soils; .so much so, that large areas are sown with 
“katlm” wheat, and if the rainfall is timely the crop requires no further 
watering, the only labour then required being to guard the field. The ease 
with which such vast areas of wheat are matured, in j^ears of average 
rainfall, no doubt tends to make the people in such localities indifferent 
to irrigation and averse to labour, as not worth the extra trouble. Ex- 
cessive rain, it is said, damages the crop, and the only time that water 
would be appreciated is in years wlien the rain holds ofl* at the latter part 
of the season. 

In the southern portion of the State wheat is said to bo of three kinds, 
“katlm,” “pisey" and “umgsi," iti the other parts “katha” and “baja.” 
The peculiarity of the “katha" is that it can be matured on the rich 
black soil without watering, timely rain is all that is necessary ; and though 
the yield is not so groat per bigha, the rate with which it is obtained 
makes it more popular with the people than other kinds of wheat. 

12. Irrigation is said to bo appreciated where it has been tried in 
the poorer soils. Instances ai’o given nt Myara on the Pai'bati Canal, 
and at Rani Barod below Aklera, where in both places the villagers 
refused to take the water at first, but are now eager to get it, showing 
that the desire for it grows with experience. 
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13. In some parts of the State (for instance in the Kailwara 
district), although several bunds have been made, it is said in many the 
ivater dries up. after the cold weather; this perhaps is due to fissures in 
the rock, in the nullah beds or in the substratum. This is a danjrer which 
will have to be borne in mind in taking up projects in such places. 

If it is not possible to make use of the leakage, it may be better to 
divert the water from the nullah to some place on the open country, 
where it can be stored without fear of rapidly disappearing, 

14. Full use is not made of the large quantities of water which 
flows in the rivei's during and after the rains, nor in some places of water 
which lias been stored. 

It would be advisable in every case of this sort to ascertain from 
the villagers tliemselves the reason of this, and ujiglit be possible then 
to provide a remedy. 

The reasons generally stated by the oflScials arc — 

(1) That the villagers want the water for their cattle, as by 

percolation it benefits their wells, and so they do not like 
to use up the tank water. 

(2) That the tanks are not large enough to supply water for the 

above and for irrigation. 

(3) That the soil, if black, does well enough in ordinarj’’ years 

without irrigation. 

(4) The fear that if the land is watered, the Enj udll increase 

the lagan or land-tax; how far this is justified it is diffi- 
cult to find out. 

15. It might be possible to increase the capacity of some of the 
tanks by raising the bund, or by having shutters fitted to the escapes, 
which could be closed at tlie end of the rains. If the tanks do not fill 
in ordinary years, to increase the catchment l>y cutting surface drains, 
to enclose a larger area, or by diverting a nullah above, if possible. ‘ 

16. Village tanks sometimes suffer from want of proper escapes, 
or from the bank not being kept up to its proper section or height. 

If all the Khalsa tanks were brought on a register and properly 
cared for, this would be prevented. The appointment of an official under 
the Engineer Officer, to see to such matters, is suggested. 

Some tanks have been made or repaired more for village purposes 
than for Irrigation. Money thus laid out for the public good is money 
well spent, but should not be included in the amount spent on Irrigation. 

17. The late State Engineer, Mr. R. H. Tickell, in his printed 
Report alludes to existing old tanks, and says: Revenue officials are in 
the habit of forming their opin ons on the value of Umk irrigation 
from a consideration of these old-fashioned «nd obsolete ponds, and they 
argue that as the Kot>h State possesses say 350 ancient tanks from 
which say a total of 4,227 bighas only are irrigated, tank irrigation is not 
suited to Kotah. 





The fucb is tlmti no tank is Avortli eallinjj an “ Irrigation work " that 
doos not contain 25 m. c. ft. ; pcrJiaps 50 m. c. ft, should bo tlic lowest 
lijiiit. Of tank's of 50 in. c. ft, or uioro, the Elotuh State only possesses 
four ancient tanks ; one modern tank and six more are now in course of 
construction.” 

18. To be an efficient Protective work against Famine, a laro-o h 

area .sliould be cominanded, an unfailing and unlimited supply of water 
should bo available at the proper time, good land available to irrigate 
and people able and willing to take the Avator. ' 

19. There does not appear to be any fixed amount set apart annually 
for Tnigittion ; the proirress of Iriigation therefore depends mainly upon 
the amount which can bo spared annually. This is a weak point. If it 
is desired to push on Irrigation properlj’- 1 would suggest that a systematic 
policj'^ be adopted — 

(1) For the preparation of projects. These should be properly 

prepared and the plans and estimatc.s bo placed on record. 

(2) Permanent Bench imuks should be made at site, so ns to 

avoid the ncce.ssity of having to rc-survey project; 
and to enable anj^ work to bo taken up at any time by 
any one. 

The above does not require a large outlay, it is the first step, and is 
ijoco.'^saiy in any case, whatever course is adopted afterwards. It enables 
the Raj to compare the projects proposed and to select the best to be 
taken up fir.st; and it enables Avork to be started in time of need without 
loss of time or AA'asteful expenditure, Avhich is too likely to occur if such 
ibrcaight is not adopted. 

As regards the carrying out of Irrigation Avork — 

(1) To fix ns large a grant as the State can afford — one-tenth 

of the revenues is not a large share for so deserving a 
purpose — and to sot this apart for Irrigation annually. 
The money is all spent among the people ; it is sure to 
benefit them in their A\-ay, and if properly spent is sure 
to bo roturjied in one AA’ny or another to the Raj. 

(2) To get the opinion of the Revenue officials as to the re- 

spective merits of each project from their point of vicAA'. 
and AA'hen the Durbar has approved certain projects to the 
amount proposed, then to go ahead vigorously. 

Irrigation takes lime to develop, and should not bo attemplod in a 
lialf-hearted way. It is only when a AVork is completed Unit any 
profit can bo realised, or any return can bo expected on any portion of the 
juoney laid out. 

When the Engineer knoAvs the amount to be sanctioned, be can 
arrange to keep up juj efficient slnfl', and to push on AVork aocordingly. 

20. The State Engineer and the Superintendent of RoA'cnuo have 
in’eparcd a li.st <if many good projects. 

It merely uoav rests with the Durbar to order the plans and estimates 
of such of those as are ap|)rovod to be prepared. Tliis is the first step. 
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AYhen some of these are ready it will be time to consider tlie wa 3 ’s 
and means of canying out those that meet approval. 

21. In this State, the Supervisor who carried out man\^ of the 
existing works, Babu Govind Pershad, was appointed Superintendent of 
Revenue in A,D- '1894. He has always taken a keen interest in Irri- 
gation, and has done all in his power to ensure the progress of Irrigation, 

That such efforts are necessary is proved by the fact that after taking 
charge in one instance (again) in one year he states : “ The tank was made 
in 1890 and approximately it has irrigated 50 bighas of land yearlj% and 
still irrigates the same amount. It was only in 1897-08 that the Zemindars 
under my special orders, with great reluctance, irrigated eibout 800 bighas 
of land from the tank water,” and the total revenue has been raised from 
Rs. 5,000 to Rs. 20,000 ; and he hopes in time to douhlb it. 

The memorandum he has prepared on Irrigation gives the result of 
his experience and is deserving of record. It is alluded to in para. 23. 

22. The Report prepared hy Mr. R. H. Tickell, late State Engineer, 
“on the Irrigation works of the Kotah State for the year ending 31 sb 
December 1900, with suggestions for future Irrigation works, ns an 
Insurance against Panii*je, ” which was printed and presented to the 
Irrigation Commission, is a valuable contribution to the subject. ^But 
the details as regard s future Irrigation works appear to be f oun ded on 
insufficient data, and i t was probabl g-Q&ly intended to be s uggestive. The 
Consulting Engineer does not think any of these works should be'earried 
out until proper plans and estimates have been prepared and the opinions 
of the present State Engineer, Mr. Devon, and the Revenue Department 
and the villagers concerned, have been recorded. 

A copy of letter No. 1 34, dated 1 6th September 1901, from the Diwan 
of the Kotah State to the Political Agent, (see Appendix No. I.), 
clearly expresses the views of the Durbar regarding the Irrigation Projects 
proposed hy the late State Engineer, Mr. R. H. Tickell. 

In his evidence before the Irrigation Commission, Mr. Tickell himself 
recommends the works he proposed should he taken up gradually, as the 
State would then be able to see, as it goes on constructing, whether the 
works are profitable or not. 

23. A summary of the opinions expressed 1)}^ the Revenue Superin- 
tendent of the Kotah State on this Report are recorded below. 

He has had 26 years* of experience in works connected wdth Irrigation 
— 12 in the Jaipur State and 14 in the Kotah State — and most of the 
Irrigation works constructed by the late Mr. Miles were carried out 
under his supervision ; and for the last 9 3 mars he has been Superintendent 
of Revenue in the Kotah State. 

The opinions expressed by a man of such experience, the Consulting 
Engineer thinks, are deserving of consideration. For this reason tho 
following hriefsummary of his opinions is submitted. He saj^^s : “The late 
State Engineer proposes to enlarge seven works which are in course of 
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construction, and recommends G7 new works {vide Appendix E. of his 
Report) at a cost of Rs. 4,459,000, which he alleges will give an increase 
of revenue of Rs. 5,14,000, or in other words about 11 per cent., and 
recommends the undertaking of the works even on funds obtained by 
loans. ” 


The Revenue Superintondent regrets that his experience of the Irri- 
gation and Revenue Departjnents does not permit him to agree with tlie 
above. Although water may be stored in reservoirs, in tlie Kotah 
State experience proves it is not used to the same extent as in other 
jdaces, and he compares Kotah and Jaipur States. 


In the Jaipur State, 


In the Kotah State. 


(1) Generally land does not require irri- 
gation (because of the rich black soil), 
except in places where the soil is 
poorer. In rich soil crops are said 
to bo siJoiled b}' excessive rain. 

\2) Whe*at generally Ls grown without 
irrigation, but wJieat if sown on 
poorer soil if irngated produces a 
better crop. 

(3) Liind revenue of irrigated and unirri- 
gated land is Rs. 1-4-0 per bigha. In 
the case of irrigated land an addi- 
tional water-tax of As. 0-10-0 per 
liiglia is charged. 

(4) Poppy is generally cultirated in evurj* 
village, in the proportion of 4 or 5 
biglias in every 100 cultivated 
bighns. Tlic cultivators think well 
water more suitable for opium ; 40 
or 50 biglnis is the average in each 
average-sized village. 

(3) The soil is generally black cotton, which is said to retain the 

moisture better for this reason : chiefly rahi and kharif 
crops hero do not require irrigation. Excessive rainfall 
causes blight and does harm. In a few places where the 
soil is poorer irrigation is desired. Irrigation in the 
Kotah State, generally speaking, is limited to poppy 
cultivation and is watered from wells. This is called 
“ Piwat,” and does not exceed 5 per cent, of the total 
cultivated area. 

(4) If water is stored in reservoirs for irrigation in any village, 

only such lands as are under poppy would require watei', 
the remaining watei* too often remains unused. 

(5) Storing water will not necessarily increase cultivation. TJie 

Iklera Tank is given as an example. During the course of 
'15 years neither the Raj revenue nor cultivation has 
increased. 


(1) All land requires irrigation and yields 
a good return. 


(2) Wheal does not grow without irriga- 
tion. 


(3) Tlic average rent per bigha of unirri- 

gated land is Re. ] , while irrigated 
wheat land 2 n'odnces about Rs. 4, 
exclusive of water- tax 8 annas. 

(4) Poppy cultivation is very limited, and 

wheat cultivation is preferred. 
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(6) Storing water it is true is generally considered a protection / 

against famine, but in the Kotah State a small (if time- 
ly) rainfall gives a good return, while excessive rainfall 
proves injurious. This is the cause Avhy famine has been 
seldom known in Kotah, and the same necessity for pro- 
tective measures do not exist as elsewhere. 

(7) As the soil only requiresa small quantity of water, the zamin- ' 

dars trust to getting all that they require in the rains, and 
do not apparently care to take water from tanks, even if 
available. 

In 1900, although water was available and the water rate is 
low, they trusted to the rains, and half the kharif crops 
withered. 

(8) As regards tlie Parbati Canal only 17 per cent, of the culti- 

vated area is imgatcd by the canal and its branches. 

This is given as proof that the soil is not suitable for irriga- 
tion ; originally the canal was dug to a length of 17 
miles only, hut when it was found that only 3,500 bighos 
were irrigated, the length was increased to 45 miles ; and 
the distributaries to 150 miles to reach more suitable soil. 

The average area irrigated during the Inst 6 years is 16,137 
bighas. 

If the canal discharges, ns Mr, Tickell states, 150 c.ft. per 
second, this gives approximately a duty of 47*8 acres per 
cusec.* 

It is possible, the Consulting Engineer thinks, that the water 
is not delivered ovorj'whero as required vntinn the limit of 
time, or better results would be obtained. This subject 
will be alluded to further on, see para. (10). 

(9) Iklera Sagar is given as an instance. It contains Avntcr suffi- 

cient to irrigate 5,800 highas. Before A,D. 1900 the 
yearly average irrigated was 1,438 bighas, only about J 
of the full amount. In A.I). 1900, the famine year, al- 
though the tank filled, only 4,419 bighas were irrigated. 
The cultivated area of the 6 villages which it now irrigates 
is 6,071 bighas; formerly it used to irrigate lands of 10 
villages, which consisted of 1 2,800 bighos of cultivated and 
the same amount of uncultivated area. It may be said the 
tank irrigates only 11 per cent, of the whole area. 

(10) The Parbati Canal has a bed width of 15 feet side slopes 1 

to 1, with a slopo of 1*5 feet per mile, and is designed to 
flow 4 feet maxm. depth. Tlris will gi ve a discharge of 
143 cusecs — and allowing the duty (Jackson’s Canal and 
Culvert Tables — Table XI Canal in earth, Class IV below 
the average) of water to be say 150 acres per cusec. It 
cannot irrigate more than about 21,879 acres if it always 
ran full, which it does not. 

• Acres. 

1C137.., 107-0 

= 107-6 S X 4 = 47-8 acres. 


The whole of the water of the Parbati Canal is not utilised ; 
about ^th is discharged to waste up to December every 
year ; and owing to the length of distributaries much is 
lost. 

Some arrangement, the Consulting Engineer thinks, should 
be made to prevent the waste by storing the water in 
places en route. 

(11) He gives a list of 32 works (mostly small) which were 

made by the late Mr, Miles within the last 23 years, 
w'hieh have not, he states, proved a success. Although 
they contain sufficient water to irrigate rahi crops till the 
end of the season, yet the water is not used. It is believed 
that these were not intended for irrigation so much as for 
storing water for the village use. 

The Consulting Engineer thinks it would be advisable to find 
out the reason, and to enquire from the zamindars Avhat 
they have to say. A summary of the replies from the 
Nazims is given in Appendix No. XVII. 

(12) A List of 8 works carried out by Mr. Tickell is given, which 

he states have proved a failure. 

(13) Hundreds of estimates for Irrigation Projects, he states, 

W'ere made in the time of the late Mr. Miles, amongst 
them the projects of Canals from Parwan and Kali Sindh 
Rivers, through the heart of Haraoti ; and for making 
tanks in different localities. All had to be given up, as it 
was feared they would not be remunerative. 

(14) Does not think the return of Rs. 2 per bigha, or 11 '5 per 

cont, anticipated by Mr. Tickell will be realised. 

The returns on the works constructed during the past 23 
years only give 3 per cent, and the average on the Ayani 
Tank; which Mr. Tickell gives as 6|- per cent. if calculat- 
ed on the last 10 years, only gives an average of r.*) per 
cent. 

(15) It is not the practice here to irrigate Tcharif crops as Mr. 

Tickell supposes. Only a few fields of rice and tobacco 
are irrigated. 

(16) He does not advocate large Storage Reservoirs on the big 

rivers, mainly on account of the danger and expense 
involved. 

(17) The catchment areas of the existing tanks, he thinks, is not 

so small as Mr. Tickell imagine.s, as more than half the 
tanks fill with a moderate rainfall. 

(18) It is not safe to anticipate that wherever water is stored, 

it will be utilised. 
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Suggests water should only be stored aconrding to require- 
ments, in the vicinity of those places only which require 
irrigation, and which are inhabited by cultivating classes, 
and even then a pro6t of more than 3 per cent, should 
not be expected. 

In the opinion of the Consulting Engineer, all this is sound 
advice. 

24. Works which he considers will be profitable to the Stale and 
the people are as follows (his para. 18) : — 

(а) Construction of tanks where the soil is suitable, and 

where there are people to cultivate. The size of the tank 
to depend upon the area to be irrigated. 

(б) Storage of water by bunding nullahs where water in the 

wells is deficient, or at a groat depth, and does not per- 
mit poppy cultivation ; only those nullahs in wliicli water 
flows till November or December to retain water till the 
end of Mai eh, and enable poppy cultivation to bo carried 
on by means of “ charas" at the river banks. These works 
have been tried and have proved very successful. 

(c) Sinking of wells for poppy cultivation at R.s. 1,000 each. 

Wells made in A.D. 1900 wdll, it is said, give a large 
profit. This requires no extra professional skill. 

(d) Construction of hitcha bunds to divert streams. Some 

works of this land were lately constructed, and lands which 
formerly formed the bed of the stream w'crc bi ought under 
cultivation and gave a profit of more than 50 per cent. 

(19) He does not altogether agree Avith Mr. Tickell regarding 
the works suggested in Appendix B, of the printed 
Report. The leakage is due to the nature of the sub- 
structure at the site. 

25. Regarding w'orks in Appendix D, he does not approve of Mr. 
Tidtell’s proposal to revise and raise the estimates from Rs. 31,000 to 
Rs. 1,95,000 until the water of these tanks is fully utilised and the 
zamindars want more Avater. 

He suggests all Avorks under construction should be finished according 
to the original estimates ; they can be improved and enlarged aftevAvards if 
found profitable. 

Regarding works for future consideration (his para. 21) Appendix 
E of the printed Report — sixty-seven Avorhs at a cost of Rs. 44,59,C00 — 
he is of opinion that only 16 at a cost of Rs. 13,42,000 are such as Avill 
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protect in a year of famine : out of these 1 6, four at a cost of Hs. 5 1 ,000 
will, he thinhs, pay 3 or 4 per cent., viz . : — 


Ana Sagar 

... ... Rs. 2,000 

Shahabad Satan ... 

„ 12,000 

Siralode Tank 

... ... „ 20,000 

Atralia Tank 

„ 17,000 


Total Rs. 51,000 


He gives a list of 11 other works which at a cost of Rs. 4,99,000 
would, in his opinion, be of a protective nature and profitable in .times of 
normal rainfall. 

These together with the 1 6 works previously alluded to would make 
a total of 27 Avorks at a cost of Rs. 18,41,000. (See Appendix 
No. XVIII). 

He concludes his report b}' suggesting that the cultivators should 
bo consulted before Avorks are carried out, to avoid the disappointment 
alluded to in para. 11 — a sound bit of advice. 

26. Causes Avhich it is believed retard iiTigation in the Kotah 
State : — 

(1) The large area of black soil Avhiclj is already under culti\’a- 

tion of Katha Avheat, a speciis of Avheat Avhich is 
extensiA'el^’’ groAvn on black soil and does not require 
watering. 

The ground, where there is black soil, is broken up after the 
first fall of rain and the seed is sown. If timelj?^ rain falls, 
the Katha description of wheat requires no further labour. 
Excessive rain does it harm. Some officials have gone 
so far as to express an opinion that any attempt to supply 
water to Katha Avheat would do more harm than good. 

(2) The cultivators are stated to be wanting in energy and 

regardless of the advantages of irrigation, and consider 
the extra profit it might bring is not Avorth the extra 
labour. Perhaps the ease wdth Avhich the wheat crop is 
realised, as noted above, may largely account for this. 

(3) The Avant of people to take the water if stored. The Kotah 

State lost about 24 per cent, or more of its population, 
owing to and after the recent famine. 

It is stated that the area of culturabl e Khalsa land no AV 
unculti A' afod is about 849,947 acres . 

The Durbar are offering land on liberal terms to induce 
foreigners to settle. This is a Avise measure. 
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(4) In some places, it is thought the people are averse to taking 

water, even if within reach, because they are afraid if they 
do take water, the land irrigated, if not already assessed 
piwat or irrigated, will be charged as such ; that the 
supply of water may not continue regularly, or may not 
be enough to warrant the increased charge, and that they 
may be losers in consequence. 

How far this belief is justified it is difficult to say, but if 
the belief does exist, it is enough to retai d the progress of 
Irrigation. 

It needs someune to take an interest in the subject and to 
explain matters to the villagers and to help tlicrii, ns 
suggested in para. (8.) The Nazims are stated to have 
power on sufficient cause to make remission or to I’efer 
to the Durbar; whether they have leisure from other 
duties to take a gi cater interest in irrigation matters is 
doubtful ; it needs a man’s heart to be in a subject to 
succeed. 

(5) The water is gener.tll}’^ only about 25 to 35 feet below the 

surface. This no doubt makes the need of irrigation less 
than it would otherwise bo. 

(6) People are said to be afraid of blight attacking the wheat if 

it is freely waterctl. 

In eases this may have occurred owdng to excess of rain, or to 
cloudy weather or other causes. But crops judiciously 
watered are undoubtedly benefited, and experience would 
no doubt dispel such fears. 

(7) In some places, the conservation of Forests, in affording 

greater protection to wild animals, is stated to discourage 
cultivation, and cause difficulty to guard the crops. 

An instance of this is given, where efforts to found a settlement 
near the Parbati Canal lately had to be abandoned for 
this reason. 

(8) The absence of proper control and supervision, and U’ant of 

interest in the subject. 

As an instance, the Khandela Tank near Asnaur inaj'^ be 
mentioned. Here is an old tank on which about Es.. 30,000 
were spent 15 years ago, and some irrigation was done for 
2 or 3 years. 

The ducts fell into disrepair, and for 10 or 1 2 years nothing 
has been done and no irrigation has taken place, because 
no one appears to have been responsible. 

It is only right to sa}' that since it has come under Kotah, the ‘ 
present State JEngineer, Mr. Devon, has taken the matter 
up and himself took me to the place. (Sec Appendix III), 
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If such an official is not already appointed, what is wanted is 
a Zilladnr of Abpashi, who will be held responsible for 
the progress of irrigation. 

He should be a man of activ'e habits and of a conciliatory 
disposition — a native of the State. 

Ho should visit every work, and should keep a journal in hnlf- 
niurgin of his occupation and duties. He should enquire 
into all complaints or requests repfai ding irrigation mat- 
ters, and represent them to the proper quaitor. He 
might bo placed under the orders of the Engineer Officer 
and on liis retur from evury tour, he should show him his 
journal, for information and orders. He should see that 
all obstructions to the progress of irrig.ition, whether real 
or imagined, are promptly lemorod ; that water is 
properly used ; and at the end of the irrigation season he 
should furnish e\ cry cultivator who has taken water with 
a printed chit or khat-khatoni stating the amount to 
be recovered, and a copy to the Revenue officials to 
recover in the usual way. 

He must be a man who will work without friction, one to 
whom the villagers can look up to as a friend, and in whom 
the Durbar lias confidence. 

(9) The neccs.sity that water shall regularly, fully and promptly 
meet the demand witJiiii the limit of time for watering. 
A canal or tank for instance which supplies water inter- 
mittently, in some years much water, in others less, or 
none, makes cultivators distrustful and disheartened. 
There is doubt whether if n crop is sown, it will be fully 
matured ; or if water is ofl’ored for the first watering when 
the time is past, the ground will then perhaps be hard 
and dry, and even if water is^oftered free, it is of no use. 
Results such ns those will naturally retard irrigation. 

(10) Irrigation Projects which are intended only to supply water 

to land already iirigatcd from wells, or to land which does 
not require water, or where there are no people to take it, 
will naturally not pay. 

(11) It appears the land is assessed on certain terms for each class 

or description of soil. 

If water is supplied from any tank or canal, only the water rate, 
eight annas, in some cases a little more, is charged ; and 
this is all that is shown as the profit due to the work. 

It does not show the profit derived by the State or by the 
cultivator, as the case may be, and this after all is the 
chief object of irrigation. 
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A small percentage shown as profit, might discourage irriga- 
tion generally, but there is no expenditure which can 
benefit a State so much as money spent on irrigation. 
It is money in circulation, spent among the people of the 
State, and enriches them. It is like seed sown in a field, 
it is sure to be returned with interest in one way or 
another. 


27. The Consulting Engineer has visited all the places that the 
State Engineer, Mr. Devon, wished him to see. His remarks on each 
will be found in the Appendix, viz . : — 


The Kali Sindh River .. ... ... Appendix 

„ KhandclaTank 
„ Bara Ujar Tank Project 
„ TJjnr River Site for Storage near Man 
„ Chapi „ „ Ghar Tarnj 

„ Parwan „ „ Manpur 

» M II If Akond 

„ „ Head Works near Sliergarh 

„ Porhati Canal 

„ „ Site for Storage near the Head Works 

■I *1 11 11 Baran ... 


II 

III 
IP 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 


28. It has been impossible in the short time available to sec more ; 
the most he can do is to give his opinion on such works or places ns he 
has seen, and to state the policy he considers best to promote irrigation 
in this State; this he has endeavoured to do in these Notes. 


29. The present State Engineer, Mr. Devon, evidently takes an 
interest in the subject of irrigation, and if he only gets the opportunitj’’ 
will no doubt make irrigation a success. He rightly proposes first to 
take in hand works which are not complete. 
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SUMMARY. 

1. The country is admirably adapted for largo storage tanlcs. It 
is possible to make them, and only such works as have an unfailing 
RU])i)ly of water can be considered really Protective, but the magnitude 
of such works makes it advisable not to begin them until Plans and 
Estimates have been approved and the necessity is clear. 

2. In the meantime advantage might be taken to construct smaller 
works on the poorer soil, or in such places where it is certain the water 
•will be used; and where there is the certainty of their being filled 
every year, either from their own catchment, or from rivers or nullahs 
near, 

3. The advisability of utilising, where possible, the running water in 
rivers or streams, either to fill existing or proposed tanks, or by making 
.submei'ged weirs to form pools, in such jdaces as will enable wells at the 
side or below, to be used for cultivation of land on the banks, and where 
stone is plentiful and no expensive foundations will be required. 

4. The greater benefit to the country generally by cariying out 
such works, instead of large and grand storage schemes which require 
yeais to prepare, to make and to develop, and whcie the expenditure 
will be all in one place, 

5. The advisability of reparing Plans and Estimates for works that 
will iirigate lands situated on other than black soil, and only in .such 
places ns .are approved by the Revenue Officials and the villager.'! con- 
cerned, who .should always be consulted. 

G. The advisability of completing work already consti noted but 
incomplete such as the Parbati Canal, which lequiies storage tanks to 
do its full duty, and to make it a success. This is one of the fir.st 
duties the pre.scnt State Engineer proposes to undertake, and he is qtiite 
right. 

7. If it is not already prepared, a list should be prejoared, showing 
every tank, the quantity of water it will contain at every foot in depth, 
and the corro.sponding area which could be irrigated, if the water is 
properly used. 

This is a good check upon the use made of the Water. 

8. The Revenue Officials always to take some guarantee from the 
villagers before a work is constructed, that will ensure a fair return for' 
the outlay. 

n. The need of better supervision by some qualified person to ensure 
the progress of irrigation. 

10. Tho necessity of canals to be large enough to ensure a regular,, 
full and prompt supply of water, sufficient to irrigate all tho land re- 
quiring water wiihm the time limited for ike first watenng, say 30 days. 
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11. A liberal policy as regards the construction of Arells, as the 
water is generally near the surface and the supply good at all times ; 
especially to have wells below existing or proposed village tanks. (See 
opinion of the Revenue Superintendent, para. 24 (c).) Wells made in A.D. 
1900, it is said, give large profit. 

12. The need of a fixed policy, if progress in irrigation -is desired 

(l) in the preparation of projects ; (2) in carrying out of projects. (See 
para. 19). A liberal grant to be set apart annually, and work once 
sanctioned to be vigorously carried out to completion. 

13. An Annual Report to be submitted showing the progress of 
irrigation in the State. It should be printed to facilitate reference and 
record. It should contain a brief account of any Surveys made, or Projects 
prepared, during the past year. 

The following facts should also bo noted : — 

(1) The rainfall. 

(2) The amount spent on irrigation during the past year, in- 

cluding all charges. 

(3) The total area irrigated. 

(4) The total amount realised by the Revenue Department for 

water rate, or whatever may be duo to Irrig^^tion. 

If these are noted in graphic diagram form, one page will contain 
all the above information, and will admit of being added to every year, 
and it will form an interesting record. 

Where a State, or an Officer, has made efforts to promote Irrigation, 
the opportunity to show this record will bo gladly taken and appreciated. 

14. Irrigation has not hitherto been as successful as it ought to 
have been, because some of the points noted above have not been fully 
attended to. There is not the slightest doubt that irrigation will be a 
success, if it is properly carried out as suggested, and if it is taken up 
with heart and soul. 

The progress and the results of irrigation will ‘ depend upon the 
real interest taken in the subject by the Durbar and by all concerned. 


S. S. JACOB, Con., 
Consulting Engineer for Irrigation. 


& 
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Exiract from letter No. 134, dated the 16th September 1901, 
from the Diwan, Kotah State, to the Political Agent, 
Kotah. 

o * ■!!- e. i?/ 

“The Durbnr cordially desire to co-operate Avith the Government of 
India in their most admirable .and Statesnian-like policJ^ Tlioj’^ can 
(piiie appreciate the advantages pointed out of liaving sucli a programme 
of Famine Pz'otcctive Works ready to be taken up in the event of future 
i’ainincs. But in this connection, 1 am to forward a Note’*'' written in 
Urdu by the Revenue Superintendent of the State, showing in detail the 
general unsuitabilitj’ of the soil of the country to irrigation, and to ask 
that before this programme is finally accepted and pas.sed, a more tliorougli 
locjd inquir}^ may bo made by an cxpeit respecting the nature of the soil 
Avhich it is jiroposed to irrigate from the works suggested. 

3. Past e.vperience shows — 

(1) That the land of the country, gcnei'ally black cotton soil doe.^ 
not M^ant irrigation except for poppy ; 

(2J That the poppy crop, though A'aluable, is very expensive and 
exacts moi’c labour and care than other crops, hence its 
expansion is limited by the general ability and agricultural 
resources of the cultivator ; and 

(3) That area under poppj’ doe.s not cxtu’cd 5 y>er cent, of 

the total cultivated area. A land-holder of 80 or 100 
bighas has seldom more than 5 biuhas muler poppy, the 
I’cst of his land being devoted to junr, tilU and cotton in 
the liliarif and to wheat, gram and linseed in the Jiahi. 

(4) To grow wheat, the staple produce of Kotah, land here, 

unlike land in other parts of India, docs not require 
, irrigation. In fact it suflers from it, also from any excess 
in the year’s rainfall. So that whatever value the pro- 
posed large Irrigation Works might have in times of 
famine, in ordin.ary ye.ars they would yield but little profit. 

(5) Such being the result of past experience the Durbar think 

that only such of the works herewith suggc.sted, or that 
may hereafter bo proposed, should be marked down for 
construction, ns may be not only an insurance against 
famine in years of drought, but which Avill also j'icld a 
reasonable income in ordinary years. 

(6) We are further considering what other works, besides Irriga- 

tion Works, can be suggested as Famine Protective AVorks 
to 1)0 included in the programme, and may be able to inako 
■a further communication later on.” 


* ♦ A Bummnry of this Note is given in pitra. 2D. 
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Kali Sindh Canal. 

21iit Jamiary 1904. 

Ill the morning we inspected the Kali Sindh Biver from tlie junc- 
tion with the River Au at Gagron to the second gorge below. Nothing 
seems possible at the first gorge without flooding back on to Jhalrapatan 
land. At the second gorge, to which we walked along the edge of the 
river, the site is an exceedingly good one for a dam ; the gorge is about 
300 ft wide, and the water would have to escape over the dam. The gorge 
is in hard rock and might be safety trusted, but owing to the contracted 
nature of the storage, it is not a very good place to stoi-e water. 

Some plans in pencil were produced at site, but these are not 
complete. 

At 4 p.Ji. we rode to Khnnpura, about 6 miles north, t*) see the site 
where Mr. Tickell, late State Engineer, proposed to place the headworlcs 
of canals to lake off here from the Kali Sindh River and to iriigate 
the land on both banks. Some pencil plans of the proposed bunds and 
tracings of the ju'oposed canal line on the left bank were produced, but 
there are no bench marks to fix the places. 

The site for a weir is good, viz,, just below KJianpur and above where 
the river widens out; there is rock ever^^where across in the bed and on 
both banks. 

22nd January, Rajpura , — Walked to the River Kali Siiidh which 
passes about mile east of the village, and examined the river from 
the place where the banks ai’e high and the bed nairow, to a point 
{ibout ^ mile up stream, where the river bed widens out and the Avater 
falls a few feet. 

It was above this latter place that Mr. Tickell proposed to make a 
storage bund. The whole project is thus described in the printed Report 
on Irrigation in the Kotah State. • 

The Kali Sindh Canal in the Kanwas Niznmat, catchment area 3,500 
square miles. It is proposed to bund the Kali Sindh River at three places : 
near Gagron, Rajpura and KhanjDur. These three bunds will impound 
about 500 m. c.ft. 

Frtmi the lower of the three bunds, ?.e., near Khanpur, two canals 
will take off — one on the left bank about 15 miles long to irrigate 15 
A'illages, and one about 8 miles long on the right bank to irrigate 7 
villriges : total 22 villages. 

o o 

The discharge of the Kali Sindh River was measured by Mr. Tickell 
on 1st December 1900, and he states it was then 213 c.fL per second. 

The canals, he says, may discharge 100 c.ft. each per second. The 
Khcir if enuai on the right bank being closed in November, the natural 
floM’ in the river will be sufficient for the left bank canal in December. 
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In January tlio natural flow, ho says, may bo safely taken at 50 c. ft. 
per second, and in February it may be assumed to be nil. 

The reservoirs will then hold enough water for the Rahi canal on the 
left bank up to the middle of Alarch. 

The right bank canal will, ho states, be capable of irrigating 3,000 
acres, the left hank canal about 0,000 acres, and the project should pay 
about 9 per cent. 

The capacity of the tanks is stated as 500 in. c. ft. — the percentage 
of 1 *6' of a 30" rainfall would bo required to fill the tanks. Three masonry 
buiuls to bo constructed 3,000 ft,, 2,000 ft. and 200 ft. long. The estimated 
costas Rs, 3,00,000. The estimated irrigated area is stated ns 13,500 
bighas and revenue at Rs. 27,000, which would give G per cent, profit. 

The uppermost of these three bunds is said to bo proposed at Gngron ; 
the second nbi»nt i mile below the Fort of Gngron ; and the 3rd near 
Khanpura. There seems some doubt as to the site of No. 1. Hr. Tickell 
in the above remarks mentions it as being near Gngron, whereas in the 
latest map he shows it to bo at or near Barosa, about 8 miles above 
Gngron. 

This site I have not seen, but it has the drawback of having the Jha- 
lawar Slate on one side; the second has the objection nf limited storage ; 
the 3rd also docs not appear to be the best site for n storage tank. Tlie 
plans and o.stimates do not appear to have been prepared fully, and it i.« 
not clear on what data these figure,s are given, or whether the works 
could all be done for the amount stated, or whether the results would be 
as anticipated, or whether the Revenue Oflicials have been con.sulted. 

If a storage tank i.s to be made on the river, the best site (ns far 
as I have seen) appears to me to be ca.st of the village Rajpura, because 
the liver narrow.s‘ here, and the basin for storage above it is large, and 
only waste land would be submerged. None of ihc other sites apparently 
have such advantages. 

To construct one largo reservoir has advantages over throe re.sorvoii-.'i 
miles apart, both in construction, in mniuteuanoo and in control, and 
there is less chance of any loss of water, when the water stored is near 
the head work.s of the canals. There appears to be no fear of any 
silting up, as ihc catchment is mostly hard rocky ground. 

It is true a bund hero would have to bo higher, unless any dopre.ssion 
is to be found at the side to j)ass ofl’ the surplus water over the high 
rocky ground on each bank ; but until cross sections and o.stimates have 
been made, it is difliculi to speak with confidence. The basin is all barren 
w'nste land. There is any amount of good stone for a masonry bund, and 
there would be no difficulty about the foundations, ns rock is vi.sible right 
across. 

There might be leakage through the stratified rock at the sides nr 
below, but thi.s would all be caught by the head works of the canal at 
Khanpura, about 4 tnilns lower down. 
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I have not been over the line of the canal, but assume it is correctly 
aligned and on the best land for iri igation. 

If a storage tank is not made on the river, it would be necessary 
to select say 4 or 5 or more good sites on the country commanded by the 
canal, one below the other, and if they did not fill from their own drain- 
age area, to fill them by means of the canals. This could be done at any 
time towards the end of the rains, when the canal water was not required 
for irrigation, and would, if not stored, be running to waste. 

In any case the weir to supply the canal would be necessary, whether 
it is to be used merely as an irrigation canal or as a supply canal, or 
both. 

The question which remains to be decided is, whether the storage 
upon which the success of the canal will mainly depend is to be on rhe 
river itself, above the weir at the canal head, or whether the w'ater is to 
be stored by large earthen bunds, at convenient places oommamfed by 
the canal. 

Unless the canal is able to supply water everywhere when it is re- 
quiredj it will not fulfil its purpose. 

Tanks at convenient places, each sufficient to meet the demands of 
3 or 4 villages, will enable water to be given practically simultaneously 
everywhere, and would, no doubt, meet all the requirements of the villages. 

The tanks need not all be made at once, but 2 or 3 might be made 
first, and if they answered, any number might be made as funds were 
available. 

If judiciously located they would do great good. Earthen bunds also 
can be made, as a rule, any size, and can often be enlarged afterwards. If 
sluice boards in gi’ooved pillars are put on the crest of tlie waste weirs, 
and the planks ai e put in when the rains are nearly over, the capacity of 

each tank can be considerably increased. 

« 

What seems desirable is to have alternative schemes drawn out (a) 
with a large storage tank on the rivers; (&) with several large earthen tanks 
at convenient places, on the surface of the country. 

The head works, viz., the vreir near Elhanpura and the canal beinof 
common to both schemes, the estimates for each to be made and 
compared, and the opinion of the Revenue OiBcials to be taken from a 
revenue point of view — whether irrigation in the area commanded is 
necessary or otherwise. When the data for each is known, it will be 
easier to decide. 

Either scheme would be an insurance against famine, and would 
irrigate the whole of the tract of country commanded. 

An ideal scheme would be to have a large storage reservoir in the 
river, with a weir and canal below it, and to have small tanlm near each 
important circle of villages which could be fed, not only in the rains, but 
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as ofben as required, from the storage reservoir hy means of the canal, 
which could then fulfil the double purpose of a feeder to these small 
tanks, as well as an irrigation canal, so that irrigation might go on every- 
where at the same time. 

This, of course, would cost a large sum, but 1 believe there would be 
no question as to its pajdng well. 

As an insurance against famine it would be the best arrangement 
possible. 
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APPENDIX IIL 


Khakdeiia Tank. 

2ith Janua/ry 1904. 

Prom Asnawar rode to Khandela at p.m., 10 miles altogether, 
to see an old Irrigation Work, a tank prettily situated in the valley be- 
tween the two ranges of hills, about 5 miles north-east of Asnawar. 

The late Mr. Miles made a sluice to this tank and ducts to lead the 
water away for irrigation. The water was let down the nullah bed for 
about half a mile, and then by a small masonry bund was diverted by two 
ducts right and left. The ducts are taken on high and rocl^ ground, and 
the water cannot be used until it has been taken about a mile or so. 
These ducts need repair in places, and the nullah bed near the sluice 
requires to be cleared of undergrowtln 

There is an iron sluice in a masonry well in the bund, and a small 
masonry culvert or tunnel through the bund. 

The steps leading to the sluice valve inside the well are broken in 
places. The valve is worked from below ; it has no raising rod. 

There is now (24th Januaiy) about 12 ft. of water against the bund. 
The surface of the water is now about 10 ft. below the top of the bund, 
and since the last rains, aj)pears to have fallen about li- ft. The t<iuk is 
said to have partially dried up in Sambat 1956 (A.D. 1899), and then al- 
though there was no water near the sluice, there was some still left on the 
other side of the lake, showing that to be the deeper side, and that the 
present sluice does not drain off all the water. 

There is no record of the amount of water available or of the capacity 
to the tank. The Diwan of Kotah, it is said, visited this place about two 
years ago. The State Engineer (Mr. Devon) also saw the place and gave 
orders for an estimate to be prepared for whatever repairs 'were ntrcessaij’. 

Some cultivation was done in the bed of the tank when the water 
receded in A.D. 1900, and irrigation from the tank for 2 or 3 years, it is 
said, when the scheme was fii*st started, and after that ceased entirelj% but 
nothing like the full use of the water appears to have been made! 

There is any amount of good land between the tank and the villages 
below, in the direction of Asnawar. 

From enquiry it appeitrs there is no one authorized to deal with the 
water, no one held responsible for the proper distribution or to encourage 
in-igation. This is a weak point. 

The following points are suggested : — 

(l) Some one should be held responsible for the distribution of 
the water. Some one to encourage irrigation, who should 
work in harmony with the Engineering Department and 
■with the Revenue, and be under one or the other ; under 
the Engineer, perhaps, would be the best. 
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(2) The capacity of the tanlc should be ascertained, when pos- 

sible, so as to know what amount of water is available for 
irrigation, and a gauge be fixed to show the depth of 
water at any time. 

(3) The steps to the sluice valve should be repaired and the 

undergrowth be cleared, to allow the free passage of 
the water. 

As regards the ducts, it does not seem advisable to go to the ex- 
pense of repairing the old ducts as originally designed, as they are on 
sloping rocky ground, where the water cannot be used for some distance, 
and are liable to require frequent repah'. 

A better plan appears to be, to construct another small bund on the 
nullah below the existing lake, at a place below the village of Tandi and 
just above a small hamlet of Sonpura. 

There is a good basin of hard rocky ground on which there is no 
cultivation, A bund here about 600 ft. long or so, about 25 ft. high, would 
intercept the drainage of about 3 sq. miles, all the water of which now 
goes to waste. 

There is a natural ridge of hard rock between Tandi and Sonpura 
about 400 ft. long, which will form a good escape. The cultivated fields 
of Sonpura will not bo injured, ns they would be outside and below the 
proposed bund, and the wells below the bund would be greatly benefited. 

The land where imgation. would begin is not far below the bund, so 
that there would not be any heavy expense for ducts or any waste of 
water, nor need of annual repairs. 

It seems to me that it would be better, not to spend money in re- 
pairing the old ducts on the high ground, but to spend it in making the 
lower bund instead, as it will bo far more useful if devoted to such a 
purpose, and will store water which now goes to waste, and will catch any 
leakage from the upper lake. When the water in it is all used up in 
irrigation, the water from the upper (existing) lake can be let out into 
the proposed lower tank to continue the irrigation, and this will ensure 
a large tract. 
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APPENDIX IV. 


Bara Ujar Tank, 

The late State Engineer (Mr. Tickell), has printed a report on the 
proposed Bara Ujar Project, from which the following information is 
obtained : — 

The existing works consist of a small storage tank near Bara 
village, with a low level bund at the village of Tokri 6,200 feet lower 
down. The latter has outlets on both sides for two canals. The right 
bank canal has been partially constructed with three aqueducts for about 
3 miles. 

The water stored by the two bunds is only 23 m. c. ft., and as 
this was obviously too little for irrigation, the work has been left un- 
finished for many years. 

One would naturally have supposed that this was the very reason 
Avhy the work should not have been left unfinished. 

From conversation with the people it seems they did not freely take 
the water when it was available, because they had water sufficient in 
the wells. They were not satisfied that there would be enough water to 
meet all their requirements, and there was some fear on their part that 
they would be called upon to pay the -diflerenco between barani say 
Rs. 1-3-0 and “pivat” or irrigation land, which w’ould probably be Rr. 5 
or 6, and they accordingly held back. 

If there had been any authdiised persons to set their minds at rest 
on this point, and the su|)|djf of water had been assured, it is quite 
possible the results might have been different. As it is now, the Raj have 
spent over Rs. 30,000 here and realised nothing. This i.s very un- 
satisfactory. 

Sir. Tickell goes on to say : “ The project, if properly completed, 
is a most promising one,” and I quite agree with him. 

It is proposed now that “ the Bara bund shall be strengthened and 
raised 30 ft,, and an excellent tank wdll thus be found containing 1,021 
m. c. ft.” 

“ The low level bund at Tokri to be raised 3 ft. The outlets to 
be improved and the canals constructed on both sides of the river. The 
existing canal is well-aligned and only requires remodelling and extending, 
but the left bank canal requires to be entirely constructed, nothing yet 
having been commenced on this side.” 

“ The drainage area is 56 sq, miles, the catchment being rocky 'with 
steep slopes.” 

“ The average rainfall for G years is 36 inches. It is safe to assume 
that 22 per cent, will be collected ; 22 per cent, of 36 inches on a catch- 
ment of 56 sq. miles will just fill the tank to its full capacity of 1,025 m.c. ft. 

The amount available for irrigation will be in 

the Bara Ujar Tank 1,015 m. e. ft. 

Low Level Tank 10 „ 


t/ 


Total 


» • * 


♦ • • 


1,025 
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" The right canal commands 7 villages the left canal 18 villages.” 

“ In a had year (such as 1899) with a rainfall of 21 inches, 20 per 
cent, run-off may be calculated upon, and 544 in. c. ft. will be stored.” 

“ It is possible, however, and probable that in ordinary years the 
tank will fill 1^ or 1^ times. Assuming a duty of 100,000 c.ft. of water 
per acre, the total irrigation would bo 22,060 bighns.” 

The duty proposed is 10 acres per m. c. ft., this is 155 acres per 
c.ft. for both seasons. 

If it is assumed that “ the tank will irrigate G’4 acres per m. c. ft., 
which is the average of 5 tanks in the Kotah and Jhalawar States, the 
profits will be 14,700 bighas at Re. 1-3-0 per bigha = Rs. 17,527 

Less loss of revenue of 6 submerged villages „ 232 

Net profit „ 17,295 

which represents 11 per cent, on the cost of the project. 

The results recorded of the four principal Irrigation Works in the 
Kotah State since 1895 give an average not profit of Re. 1-2-9 per 
bigha. 

” As a Famine Relief Work the project would not have much value, 
as only about Rs. 12,000 couid be spent on unskilled labour such as 
earth-work.” 

As a Protective Work against famine Mr. Tickellsays: “I know of 
no work in the State that would have grc.atcr effect ” 

The canals command 29 Khalsa and ono Jagir villages. 

When it is considered that only Rs. 1,26,486 arc required for this 
work, the existing Avork valued at Rs. 30,000 being practically useless 
in its present state, tbe profits on an estimated revenue of Rs. 10,721 
only would be 8 per cent, and might be more. 

The cost per m. c. ft. of the water stored is Rs. 152. The maximum 
heisrht to which the tank could ever rise with 15 inches of rain in 24 hours 
is calculated to be 4 ft. 

The villagers state that in the famine year their wells failed, there 
was only water sufficient for drinking, and that about two years ago they 
petitioned to have something done. 

The present State Engineer, Mr. Devon, is, however, quite alive to 
the importance of irrigation, and is keen in making irrigation a success, 
and rightly considers important wqrks such as this, which have not been 
properly completed, should be completed first and without delay. 


Remajiks on the Pla-NS. — Design for tlie Masonry Bund. 

1. The proposed bund is shown as built on the down stream side 
of the existing bund. If there is good rook on the upper side, a good 
deal of masonry might be saved by putting it there instead of in the hole 
below. 
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2. Although the bund has been designed to just fill with ordinary 
rainfall, Mr. Tickell states it will probably fill 1^ or 1^ times in ordinary 
years. 

If so, the surplus water will pass over the bund. In this case there 
W'ill be a fall in the centre of about 45 feet or more. It would be better 
to raise the centre portion over the river 4 ft., so as to let any surplus 
water only fall 10 or 15 ft. at the most, or pass over the natural rock 
surface at each end, making guide walls at starting, to prevent any over" 
flow passing near to the masonry bund on its way to rejoin the river. 

3. From the cross sections there appears to be a separate course of 
masonry at the top (perhaps of stone on edge) showing a horizontal joint 
across, between it and the masonry below. I would suggest the whole 
bund, whatever its height, being made of one mass of rubble masonry, 
without any horizontal courses. 

Regarding the Sluice outlet. —I am not sure if this is correctly drawn, 
but as far as I understand it — 

(1) Looking at the ground plan — ^the outer valve appears placed 

UTongly, the water would press the face away from its 
seating instead of against it. 

(2) If it got out of order there appears to bo no means of 

shutting off the water from it. 

(3) The solid masonry between the two valves is not intelligible. 

(4) The necessity for an high level sluice is not apparent ; nor 

for the grooves outside the bund, at the outer toe, in line 
with the lower iron sluice outlet. 

(5) Guides are not shoum to keep the sluice rods vertical, and 

are necessary. 

(6) I think the ordinary iron reservoir sluice valve, or two sluice 

valves, both with gun-metal faces, fitted on the outer side 
of the sluice wall, a bettor arrangement, with two similar 
sluices on the outer side of the ne^ wall. The latter 
would be the ordinary working sluices, the other the 
reserve sluices, to be closed in case of need. Ever 5 'thing 
to be in duplicate. 

Regarding the Canals. — Considering that the demand for water is 
more or less simultaneous, and the necessity of supplying this all within 
about 30 days for the first watering, the proposed small allowance to 
each village, I tlunk, will not be sufficient. 

The more freely the water can be supplied the better, so as to get as 
large an area irrigated every day as possible. I should feel disposed to 
make the canals larger if possible, or the openings to each village also. 
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It is of no use offering water when the time is past . — For example in 
tliis particular case : — 


It is stated tliat th.e area to be irrigated is 4,600 bighas on the right canal. 

17,450 „ „ left 

Total ... 22,050= about 9,800 acres 
jallowing one acre = 2^ bighas. 


If one cubic foot of water is allowed over this area as sufficient for 
one watering (including all loss), it would require 9,800 x 43,500 *c.ft. of 
water, and as this must be supplied within one month after the rains, 
jt represents a supply of 400 c.ft. per second if delivered in 30 days of 10 
working hours. 


The right canal ought then to deliver 80 
.. left „ „ „ „ 320 


c.ft. per second. 

VI IV 


Total ... 400 at starting. 

Tim total quantity taken in tlie Report is only 66 c.ft. per 
second, which though perhaps sufficient, if the water was delivered over 
6 months, it is not sufficient to .secure one watering over this large area 
within the time the water is required. Where there is a canal of some 
Jength, then it would be safe to suppose the supply to be continuous for 
the 24 hours, as the water passed on during the night could be used the 
next day lower down. 

Then for each village, the size of the duct should be proportioned to 
the areas which the villagers can efficiently manage to use in one day, e.g., 
the first village wants water for 330 bighas ; if thej’’ can manage 50 bighas 
only a day, it is of no use to give more, and it Avould take = 6 days or so 
to satisfy this village ; a duct 6 ft. wide 2^ ft. deep Avith slope of 2 ft. 
in a mile Avould be required. When the time Avas up, the sluice might 
be closed and the water passed on to other villages, the size of duct in 
each case being sufficient to irrigate the area which can be attended to by 
the village in one day; so that Avithin 30 days the Avhole area should have 
received one watering ; similarly, a month after, for the second watering 
and so on. 


Similarly -with the left canal, theoretically to giA'e 17,450 bighas a 
full Avatering once, all within 30 days, it would require 320 c.ft. per second. 

The following shows certain discharges with bed widths as noted 
with a fall of 2 ft. per canal mile of 5,000 ft. : — 


Discharge. 

Bed wdtlu 

Depth of water. 

271'6 cuaocs 

* • • 0 ft. * • • 

4 ft. 

32'4 

• «. 80 1, ••• 

4 „ 

323 

... 20 „ 

... 5 „ 

291 

... 18 

s ,. 


1 aorcs:43|500 aft. 
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This is probably far too liberal an allowance. Such a canal would be 
costly and might after all not be required, probably only a portion 
of the land which could take the water will be irrigated, and although 
this will diminish the anticipated returns, it is, I think, better to begin 
gradually and to widen or deepen the canals afterwards, as irrigation 
develops and the need is pi oved. 

While therefore providing ainplo sluice outlets to meet all future 
demands, I would suggest the canals being made capable of supplying at 
first water sufficient, say, to in’igato in 24 hours about one-fourth of the 
quantity of land noted against each village, increasing this when the demand 
increases. It takes time to develop irrigation, and it is only when villagers 
are assured of the supply regularly, and realise the benefits, that they will 
take water freely. 

By every means, in fact to keep down original cost, without sacrificing 
efficiency ; and to meet all demands as they arise. 

Regarding Aqiiedxict , — Instead of making an aqueduct, if it is possible 
and can safely be done, to bund up any nullah, it may cost less to do so ; 
there is the advantage of perhaps taking tho water of the nullah on by 
the canal to where it can be utilised ; or by letting it head up, benefiting 
by percolation au}^ wells below, and if the nullah bed in time fills up, of 
perhaps reclaiming ground which might otherwise go on cutting back. 

In some cases it may be possible to bund up a nullali higher up and 
divert the water to sotiio other drainage line, and so save the cost of a 
masonry aqueduct. 

Syphons . — I understand these to beinasomy arrangemeiits to lower 
cross drainage and pass it under the canal, leading it away by a cut on the 
lower side. It may bo possible in some cases to bund this water out alto- 
gether, or divert it or take it on in the canal. 

The level of the canal lied cannot be altei’cd of course, but the bed of 
the watercourse perhaps might he, and if it is not safe or possible to take 
the water on in the canal, then by simple level crossings with tiltinix wooden 
shutters fixed in cut-stone piers to pass the fiofid off and to close the open- 
ing afterwards for irrigation. There is always a danger of syphons being 
blocked by brushwood or silt. 

Escapes can often be economically made, where the H- W. L. of the 
canal coincides with the natural ground surface ; if there is no bank on the 
lower side at these [ilaces the surplus water will pass gradually over the 
natural ground. 

Inlets may be made to admit water from a higher level b}^ a fall and 
water cushion, the top of the fall being the level of the upper ground, the 
water cushion surface being the bed of the canal. 

The great thing is to keep down original or capital cost as much as 
possible without sacrificing efficiency or strength in any case. No expen- 
sive masonry worlcs should be carried out until the necessity for them is. 
evident. 
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APx^ENDIX V. 

Camp Amcmar. 

Mau Tank. 

liodc to camp at j\Xau on 26tli January 1904. The olyeet was to 
inspect the proposals for Irrigation at this place. 

The late State Engineer, Mr. R. H. Tickell, in the programme 
of Irrigation Works for future consideration states : “A fine site for a bund 
and largo tank. Tho river passes through high hills, and there are 22 
villages beyond, which can bo irrigated. The actual flow in the river is 
sufficient for the irrigation, so a very large quantity of rabi irriga- 

tion can bo done.” The length and description of tho bund is stated as 
“two or more masonry bunds. Estimated cost Rs. 2,50,000. Tho 
estimated area to bo cultivated 15,000 bighas, and tho estimated revenue 
Rs. 30,000, which would give 12 per cent, return. Tho drainage arefi is 
said to be 100 sq. milo.s and the cap.acity of the tank 500 ni. c.ft.” 

It is not clear on what data these calculations arc biisod, as none are 
forthcoming. The only papers produced are a few levels near Mau made 
four ji'cars ago, with tho object of making a canal from the river, but these 
were tiot completed, and afford very little information. 

As re(/'irds the Drainage Area. — If the Bara-Ujar project is carried 
out it will cut off 56 sq. miles, so tliat there will then bo nnl}’ about 
44 sq. miles available. No deduclion seems to ha\e been made from the 
returns for maintenance. 

As regards Sites. — The river passes through three ranges of hills, and 
good sites certainly do exist. 

(1) The Sagorcya or Khojkhcra gorge. 

(2) Tho Chanpol dey or Khuskhcrli gorge. 

(3) Tho Chanpol gorge, just below Nai-lva-Chowki and above 

the village of Mau. 

The Inst I did not see properly, owing to tho difficulty of approach ; 
(2) appeared an e.xcollont place for a masonry dam, ns there is rook in 
the bed and on both sides ; there are good places hero on each side to pass 
off any floods over solid rook, and there is a fine storage basin and good 
.stone is at the site. Tho longitudinal slope of tho bed appeared loss at 
(2) than at (3), but levels alone can settle such points. 

Before a decided opinion can be given ns to which site is the best, 
sections and levels would be required to show what a masonrj’’ dam at 
each place would cost ; and how much water could bo impounded, and at 
which site it could be stored most economically, and any surplus be dis- 
posed off. 

TJiere is no question of tho possibility of making a storage tank at 
one or tho other place. It should bo remembered that a largo Avork like 
this takes time to complete, and only when completed can any returns bo 
expected. 
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As to' distribution, tlie water from (2) would have to be let down the 
river bed until it reached the canal head, which would be either near the 
ghftt steps below the old Masjid, or at the existing old masonry weir across 
the river, a few hundred yards below the old Hnsjid, which would have to 
be raised some 15 or 20 feet probably, as it is much below the level of the 
ground on either side. The dilncuity will be to get the water out on to 
the surface, as the general level is some 30 ft. above the top of the existing 
old Aveir. 

The whole country slopes away towards the north, and there is no 
doubt the water would gain the required level in time, but until levels 
have been taken on several lines across the country, it is difficult to speak 
ponfidently as to the length, depth, and cost of the canal. 

There is low ground in the direction of Bordha. in fact a nullah on 
the north side of it, which might perhaps bo utilised, if tliis can bo done 
Avithout sacrificing much of the cultivated ground near Bordha. If the 
Avater can be passed into the nullah, an earthen bund might be put across 
it at a suitable point, to raise the water and divert it gradually on to 
the watershed I’ight and left. 

There is plenty of good land beyond, and a good storage tank Avould 
ensure any canal being ahvays well supplied. It Avould be a perfect in- 
surance against famine. It is not work, hoAvcA'cr, on AA’hich famine labour 
could be Avoll employed. 

An alternatiA’-e scheme, if levels admit, is to select suitable places 
on the nullahs Avhich join the Ujar RiA'cr beloAV the Anllage of Mau, and 
to make storage reservoirs to these places. If they do not fill from their 
own drainage area, or if full are not sufficient to meet the demand, 
then to supply them with Avatcr by a cut from the Ujar Riv’er. 

To illustrate the above proposal a reference is inA’ited to the map. 
The following places suggest themselves for storage rcsei’A’-oirs : — 

(1) A point about tAA'o miles north-casft of Bordha where four 

nullahs unite. 

(2) On the next nullah to the east loAver down, boloAV Chnjiipa- 

khur, and so on. 

Whether it is possible to make storage tanks on any of these nullahs ; 
AA'hether surplus AA’ater can be passed ; wdiat quantity of Avater could be 
stored ; AA’hether any cultivated land Avould be submerged ; or AA’hether 
a supply from the Ujar River could be diA’erted to them at a reasonable 
cost ; Avhat the cost of storing the AA’atcr here Avould be per m. c.ft. ; 
what land would be commanded ; are all points which require investi- 
gation. 

If it is possible, the advantages of such a scheme are, that each storage 
can be carried out independently. Ii-rigation from each could be carried out 
simultaneously, Avater Avhich now goes to waste Avould be stored, and the 
results and returns be quickly seen; they would help any canal system 
considerably, and Avould not prevent any large storage reserA'oir being made 
at any time on the main River Ujar, and each Avould be a work on AA’hich 
famine labour could be well employed. 
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APPENDIX VI. 

Ghae Taeaj Stoeage Peoject. 

Left Ametha 8^ a.m. (29th January 1904) drove about 3 miles, then 
rode to Taraj. 

On the way inspected the River Chapi where it passes through a 
low range between the villages of Xokulwara and Poli, and then where 
it passes the next range of hills and enters a gorge of bold high rocky 
hills near the village of Behloa. 

This is a good site for a storage tank ; there is rook in the bed and 
at both sides and a good basin. The gorge is about a mile or more in 
length, and any water stored here would have to bo let down the river 
until it could be diverted by suitable works below. 

The gorge here is exceedingly wild, and tigers and bears are said 
to exist here. 

The path by which wo went to Taraj was steep and rocky. 

In the afternoon the Nazim came with us, and we visited the place 
where the river debouches from the gorge. There is rock in the bed, 
but the place is not suitable for a storage bund. 

Next morning (SOth January) visited Akond and returned 11-30 a.m. 
distance there and back 17 miles. 

The Chapi River joins the River Parwnn about miles east of 
Taraj, and following northwards enters a rocky gorge near Akond. 

The sandstone rooks are here over 100 ft. high, and in places more 
or less prcpendicular for some distance. 

There is a magnificent basin for storage, of which a splendid view 
can be had from the village of Akond, which is high up on the left or 
west bank. 

With reference to storage about Taraj in the printed Report by the 
late State Engineer, Mr. R. H. Tickell, occurs the following : — 

“ Ghar Taraj Tank ; catchment area 320 sq. mile ; capacity of 
tank 600 m. c. ft.; 3 per cent, of rainfall only required to fill it ; one or 
mure masonry bunds ; estimated cost Rs. 2,40,000 ; estimated amount to 
bo irrigated 8,100 bighas; estimated Revenue Rs. 16,200, which would 
give 7 per cent, on the outlay. A most excellent site for a tank to 
irrigate 17 villages with canals totalling 32 miles discharging 62 c. ft. 
per second. 

The hharif irrigation can be done by the natural flow of the river, 
and the whole of the reservoir can be reserved for the rahi cultivation.” 

There is not enough data forthcoming to support these statements, 
or to enable me to give an opinion. 
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appendix VII. 


Kiveb Parwan. — Site for Storage 7icar Manpur. 

We came to the .Kivcr Parwan in the direction of Sarthal, There 
are about 100 hos of water llowing now {30th January). M’'e then went 
along the left or west bank of the river by the chowki of Mahndeva niid 
Kiln Bhimgnrli'ki-cho'wky along the steep rocky cliff overhanging the 
river, from which wc had a good view; then down to the edge of the 
river and vid the village of Pataji to Aklern. 

This is one of tlio sito.s marked by the late State Engineer in the 
printed Keport as suitni)lo for a storage reservoir. He states, “ Parwnn 
Manpur Tank— an c.xcellcnt site for a tank to irrigate 18 villngo.s, the 
whole of tho /7ian/ irrigation of which can be done by the natural 
flow of the river, and 400 in. c.ft. can bo u.sed for the rahi irrigntinn 
with a canal of 50 c.ft. per second. Catclimcnt area 2,300 sip miles, 
two masonry bunds of 2,000 ft. and 3,000 ft.; 0'3 of the rninfnll required to 
fill it. Estimated eost Rs. 1,60,000. Estimated irrigated area 6,750 
bighas. Estimated revenue R.s. 13,.')00, wliicli would give a return of 8!. 
per cent on tho outlay.” 

Tho site for a sttirnge reservoir at Akond on tho River Parwan has 
not apparently boon noticed by the late State Engineer. 

As I understand, his propo.«al was to make huge tanks on theChapi 
River near Ghar Taraj and on tho l^iver Parwan near Manpur, to irrigate 
the land below by tho natural flow of tiie livors as far as possible, and to 
have storage reservoirs at tho places indicated, to supply water when tho 
river failed to supjjly enough. 

The sites selected naturally suggest thomselve.s to anyone looking 
at the ti*p' ‘graphical map, ns o.'cccllcnt .silc.s f >r .‘.torage re-servoir dams. 

Undoubtedly thej’ are grand .sites, but there are no data forihcnming 
to say if any accurate sections or surveys have been made ; what they 
would co.st ; what water those bunds would contain ; what area would 
be submerged : whether any of this is cultivated or not ; how the water 
could be taken oil' for irrigatitm ; wliat lam! w<»uld he commanded by 
the canals; what they would eo.st, or what tho rcturn.s would really be. 
These Projects would have to be jiroperly surveyed and drawn U]» before 
these points could be answered satisfactorilj' ; ami until those points have 
been ascertained, it is inipo.ssiblo to recommend works of such magnitude. 
All one can say at present i.s, that the sites appear magnificent. 
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APPENDIX VIII. 


River Parwan. — Storage near Akond, 

It appears a grand site. The River Parwan here enters a narrow 
gorge. There is rock in the bod and on both sides. There is a magnih- 
cent basin for storage. There is some cultivation near the villages, but 
what amount would be submerged it is impossible to say, until the plans 
have boon prepared. The area submerged would, of course, depend upon 
the height fixed for the bund. 

There appear to be two sites where a masonry buad might be put ; if 
a high bund of about 100 ft. or so, there is a good place about 600 ft. 
north (below) the village of Akond. The difficulty liere would be to get 
a good escape ; the summit of the rocky hill on the left bank, beyond the 
site of the bund would have to be cut away and levelled off, and the 
quantity to be removed would depend upon the height of the bund. 

The other site is about 500 ft. south of (above) the village of 
Akond, where there is also rock in the bed and on both banks. A broad 
expanse of rock on tlio left bank at a lower level would admit of a lower 
liund, as it would be easier to make an escape here. Some portion of the 
rock would in any case have to be cut away near the village, but all the 
material excavated might bo used in the constructioii of the bund, which 
might bo made of such a height in the river portion as to afford a passage 
over the rock at the west end for the surplus water. 

There is a drainage area at this point of about 2,700 sq. miles, and 
provision would have to he made to pass nfl’i^aftly all the water which 
could not bo stored. If natural escapes cannot be made to do so safely, 
then large ^luices will have to be also made in the dam itself, as provided 
<m the Assouan dam on the Nile (each 25 ft. high by 6^ ft. wide). 
Automatic sluices might also be provided on the escape, which would 
increase the waterway for floods, and when the floods went down would 
impound a few feet in depth extra water above the ordinary H, W. L., 
which in a large area would mean an immense quantity of water. The 
expense of under-sluices or of automatie sluices is great and would have 
to be considered. 

Whether n high dam or one of moderate height is prefei red, this 
would depend upon the area which can be irrigated ; the water in either 
case could not be used hero, but would have to be allowed to flow down 
the river until it came out clear of the gorge to a suitable place to take 
it off by head) works and a canal for irrigation. There is a stream 
flowing now (30th Janunry) of about 100 laos. 

Whether there is sufficient land south of Taraj to be irrigated by 
canals from the two reservoirs proposed by the late State Engineer and 
alluded to above, as the Ghar Taraj Tank on the River Chapi, and the 
Parwan Manpur Tank, seems very doubtful ; or whether it would not be 
better to construct one large storage reservoir at Akond and use the 
water on the land below Shergarh, is the question; 'and as far as I have 
seen, the latter appears to mo the better proposal. 
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There would be enough water- to fill reservoirs at all three places if 
funds admit and it is found to be desirable, but if the question is whether 
one shall be made at Akond or two elsewhere, then I think the one at 
Akond would be the better plan. • 

Whether it will be possible, if a storage reservoir is made, to make 
a canal above or below Shergarh large enough to carry sufficient water 
to irrigate all the land within the' limited time for a first watering, is 
another matter, and will be considered when we reach Shergarh. ' 
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APPENDIX IX. 

Pajim'an Riveb. — Site for Head-Worhs. near Shergarh. 

Wo visited Shergarh on the 5th Februnry 1904, and the following 
note is recorded : — 

Mr. Tickell states in his printed Report regarding the site near 
Shegarh. ^‘Porwan Tank near Shergarh, catchment area 1,300 sq. 
miles ; 500 m.c. ft. capacity of tank ; peicontage of a 30" rainfall required 
to fill the tank O'C ; ninsonr}' bund, length not stated. Estimated area to 
be irrigated 15,000 bighas. Estimated revenue Rs. 30,000. Estimated 
cost Rs. 25,000. Estimated profit on the cost 12 per cent.” 

Thei’e is nothing to show where the proposed bund would bo built 
or on what data these figures are based. Wc did not see any good place 
near Shergai’h for storage, or for taking off the canal : but us there is rock 
in many places across the river bed, doubtless a suitable place for Head 
Works can be found. I would suggest the course of the river being in- 
vestigated, froni the point whore it debouches from tlie gorge in the range 
of hills in which Akond is situated, down to the village of Kata war, about 
4 miles below Shergarh. At this point the river takes an abrupt turn to 
the cast, and there does not appear to be any pf)ssibility of making use of 
the Parwan below this point. The higher up the water can bo diverted 
the better ns regards the usefulness of the canal. 

The ground Ijolow Shergarh appears to slope towards tlie range of hills 
to the west, and it will be necessary to have cros.s sections taken from the 
river across the country at every i- mile or so, to determine the best line 
for a canal. 

As far as I have been able to judge, instead of making any storage 
tank near Shergarh, as proposed by Mr. Tickell, it would appear a better 
plan to make the storage reservoir near Akond Head Works for the canal, 
at the best place (to be asceitaincd) below the range of hills, to divert the 
■water which flows in the rains in the river, hy the canal to small storage 
tjinks on suitable sites near villages on the country below, wherever there 
is good land and people to make use of the water ; and also to use the 
water, which flows for some months after the rains, by means of the canal 
for irrigation. To make the canal in fact a supply canal as well as an 
irrigation canal, and when it is found there is not enough water to meet 
all demands, then to construct a large storage reservoir above it, Avhich 
would supply the canal with as much watoi' as is over likely to be 
required. This, of course, would be an absolute insurance against any 
water famine, but it is a large project ; it would cost a large sum and it 
would take a long time to carry out and to develop, and unless the water 
is made good use of might not give a good return on the outlay. Until 
surveys have been made and plans and estimates have been properly 
prepared, it is impossible to snj' more. 
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APPENDIX X. 


Parbati Canal. 

Inspected Head Works of the Parbati Canal. Tins is described in 
the printed Keport as follows : — 

“Bund on the Parbati River near Atm Canal is about 35 mile.s 
long, excluding branches. The drainage area of the Parbati at Atru is 
3,328 sq. miles ; in high floods the river discharges 10 to 17 ft. over a 
weir 1,310 ft. long ; such a flood lasts for two or three days. 

The average height of the water over the weir in the rains is about 
1^- ft., and discharges about 1,500 ft. per second. 

The canal discharges 150 c. ft. per second. Water required for 10 
months after July 1st is equal to 3,888 m. c.ft. = 1-6 per cent, of the 
rainfall. 

The bund is of masonry 1,310 ft. long, 15 ft. high in tlie deepest pait, 
back slope J to 1. 

Average area irrigated for the six years ending July 1899 is 16,137 
bigbasandnet revenue Rs. 9,646. Actual cost Rs. 3, i 0,547. Humber of 
years since it was completed 15, and net profit up to that date Rs. 62,676 

This work was completed by the late Mr. Miles in 1885. It is ovej 
35 miles long, with over 50 miles of brandies. It commands 52 villages. 
The net receipts of revenue for the six years ending July 1889 were 
Rs. 48,232, so that the work may be said to pay 3 per cent. This is 
fairly satisfactory, considering that the canal is only useful for hharif 
irrigation and for rabi watering previous to ploughing. 

In other respects rahi irrigation cannot be done, as the Piirbati dries 
up about the end of December. The canal discharges 150 c.ft. jier 
second, and to make the canal an effleient rdbi irrigatit.n, four months' 
supply of water should be stored in one or more large tanks at the head. 
The storage tank or tanks should contain at least 1,500 m.c.ffc. These 
tanks would cost anything from 2^ to 3 lakhs, and if a duty of 60 acres 
per c.ft. was obtained during the rahi si-ason, 20,250 bighas of land 
would be irrigated say at Rs. 2 per bigha = Rs. 40,500, or 13 per cent, on 
3 lakhs.” 

' In connection with this the following is entered in the programme 
of Irrigation Works for future consideration (Serial No. 19 in Appendix E, 
of the printed Report) : — 

“ Parhati Canal Tank , — This tank is required to store sufiicicni water 
for the rahi irrigation of the Parbati canal. The canal discharges 1 50 
c.ft. per second, and so 1,500 m.c.ft. are required for a four months' 
supply. On the expenditure now proposed 13 per cent, can be expected, 
but as Rs. 3,10,000 have already been spent on the hliarif canal and 
bund, the profit on the total cost would be raised from 3 to 6.^ per cent. 
52 villages will be irrigated.” 
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The details of the proposed work are entered as “ a bund of 18,000 
ft. lungth, of which 6,000 ft. would be masonry and 12,000 ft. of earth; 
the capacity 1,500 m. c. ft.; 0'G3 of the rainfall would be required to fill 
it. Estimated area to be irrigated 20,250 bighas anti revenue Rs. 40,500 ; 
estimated cost Rs. 6,10,000, already spent Rs. 3,10,000, balance required 
Rs. 3,00,000. Estimated profit 6i percent, on the total cost, 13 per cent, 
on the proposed additional cost.” 

There is nothing to show on what data these calculations are based. 
With reference to this the Superintendent of Revenue, Kotah State (who 
was at that time Supervisor under j\Ir. Milos, and in charge of the w'ork 
when it was made), stales (Para. 8 of his Report): — 

“ If like Jaipur and otlicr places the land of this country was suitable 
for irrigation, water contained in the Parbati C.'uinl would have been con- 
sumed up to 17 miles from the Head Works, and the canal could have irri- 
gated 37,548 bighas belongirig to 28 villages, but the area irrigated l-y it 
up till now has never exceeded 20,000 biglias. 

Originally the Parbati Canal was dug to a length of 1 7 miles onl 3 ^ 
but later when it was found that only 3,500 bighas of land had been irri- 
gated, the length of the canal w.is increased to 45 miles and its distribu- 
taries t'l 150 miles, and genci-idly only laud with lirown soil and situated 
nojir the hanks of rivers and brooks was irrigated by the canal water. 

The total area which surrounds the Parbati Canal and its branches 
amounts to 88,009 bighas of cultivated, and 82,805 bighas of uncultivated 
land, situated in 52 villagoi?, and the canal water is .sufficient to irrigate 
the whole of the above-mentioned area; but tin* average of the last 6 years 
shows that only 16,137 bighas, or 17 per cent, of the cultivated area, is 
irrigated by the canal and its branche.s,” and further on in para. 10 of hi.s 
report ho adds, “asthowhole of the Parbati Canal is nc>t us.-d for iriiga- 
tion, about half of it is discharged up to Doccinber of every yi*ar, into 
.streams and nullahs which cross it.” 

If all the surrounding land had required irrigation, all the water of 
the canal would h.avo been con.sumed within a distance of 15 miles from 
the Head Works, but most of the surrounding land having been proved 
unsuitable for Irrigation, the canal water in order to irrigate tracts 
.situated here and there had to bo distributed into branches extending 
over 200 miles. 

By tliG extension a largo portion of the water is absorbed by the 
ground or evaporated ; hence very liitio of the water of the Parbati 
Canal is utilised on irrigation. 

Careful experiments made on the Nirn Canal near Poona, which has 
a length of 101 miles with a di.schnrge at the head of 455 c. ft., have 
.shown that the average loss in the canal from evaporation, absorption and 
percolation, amounts to one cubic foot jicr second per mile, or 101 cusecs 
nltogetlior, which is 22 per cent, of the maximum dischnr.<re entering at 
the head. 
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Observations made on some of the Punjab Canal distributaries 
showed a percentage of loss varying from 20 to 30 per cent, of their 
discharges at the head. This is enough to show how any great length of 
cliannel must affect the duty of water for irrigation. 

When we visited the Head Works to-day (8th February) the level of 
the water was about 6 inches below the top of the weir. Two of the 
canal sluices were open, and the water was going down the canal 2% ft. 
deep. At the east end of the weir, the upper course of stone on edge 
had been carried away for a length of 140 ft., and had been repaired 
temporarily by a thin masonry wall, to keep the water up to its proper 
level. This damage is said to occur sometimes in the open part of the 
water, by the impact of large trees brought down in floods. The State 
Engineer is having this repaired. The Weir is a fine piece of work, and 
reflects credit on the late Mr. Miles and on Babu Goviod Pershad, who 
was Supervisor in charge, and on all connected with it. 

Nevertheless the limited irrigation which is done from the canal, and 
the length it has been found nece^sHry to extend the distributaries, and 
the expenses whicli have been incurred, and the small returns realised on 
the expenditure, have been the subject of comment, and have, I understand, 
somewhat shaken confidence in projects of this kind, and in iri'igation 
generally in the Kotah State. 

I think there are reasons for this, which if remedied here, and 
avoided in future, will give satisfactory results. Mr. Devon, the present 
State Engineer, is determined to do his best to ensure this. 

It appears desirable that — 

(1) AVater which goes to waste now should be stored, eitlier at 

the head or in suitable places near the line of canal and as 
near as possible to the land where it is required. 

(2) The canal or distributaries should be so designed as to 

ensure enough water being available for the irrigation of 
all the land which will take it — within the time limits 
for the first watering. It is no use to offer water when it 
is too late to use it. 

(3) The distribution of water should be prompt, plentiful and 

assured- If it is not so, cultivators naturally lose confi- 
dence. The Head Works are admirable, but the canal is 
not large enough ; nor is the surplus water stored ; for 
some months all now goes to waste. 

The Superintendent of Revenue states that the two main defects at 
present are : — 

(1) There is not enough water in December to meet all the 

demands for irrigation. 

(2) In Mangrol district the canal is too small to carry the quan- 

tity of water requiredi 
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It appears the bed there is only 5 ft. wide, which is far too small. 
Tim side slopes are 1 to 1 and the fall is 2 ft. per mile. A canal of these 
dimensions if running ft. deep will only discharge 25 c.ft. per second, 
and if 45 acres is allowed as a fair duty per c.ft. per second, it could only 
irrigate 1,200 acres = 2,700 bighas in 30 days. It is said that the area 
actually irrigated from this branch is 12,000 bighas. If so, 1 c.ft. gives 
duty of about 480 bighas or 212 acres. It is more likely that the canal 
does not run 2^ ft. deep day and night for 30 days, and that the large 
area said to be irrigated does not receive anything like the full supply 
desired ; if so, this would naturallj’^ discourage in’igation. 
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APPENDIX XL 


Parbati CanaIi. — Storage near the Head IForAs, 

With reference to the points alluded to above, viz*^ deficiency of water, 
the State Engineer, Mr. Devon, proposes to lix wooden planks or shutters 
after the rains along the top of the bund to hold up 3 or 4 feet of water, 
and when the irrigation season is over to remove them. 

This would create a reserve probably of about 5 in.c.ft. and would 
be a great help. 

He also proposes to make one or more storage tanks (l) between 
Gordhanpura and Mushpura on the left, or upper side, on the west bank 
for the storage of water for the first 17 miles; and near Bnrnn or 
Niana for the irrigation of the land below that point, or wherever tlie 
ground admits; and to fill these up, the former from the river, the latter 
from the canal, in the lains, and to use the water afterwards for irrigation. 
This will be a groat help to the canal. 

The water can be had but goes to waste ; the land and cultivators arc 
ready to receive the water, and it only remains to give ilat the right time. 

I fully approve of these arrangements, and rocommend that they 
should be carried out ns soon as possible, 

(2) Sir. Tickoll, the late State Engineer, had a project surveyed f<»r 
a storage tank near Gordhanpura alluded to above, to hold 530 m.c.ft. and 
to cost 2^ lakhs of rupees ; the greatest depth of water to bo 20 I't I think 
it would be po-sible to make considerable reductions in this estimate by 
omitting masonry work in escapes, and dry stone pitching, and 
making the height above H. W. L G feet instead of 10 ft. If the woik 
cjii be done for about a lakh of rupees it would mean that about .5,000 
c.ft. of water could be stored fi»r a rupee. There would be no outlay for the 
ducts, ns the canal is ready and would catch an}' leakage that might 
occur. It seems a very necessary and promising work, and I strongly 
recommend plans and estimates being prepared at once, and if the Durbar 
nppiove, that it be carried out a^i soon as possible. 

I do not think a work of such magnitude ns suggested b}^ !Mr. Tickeil 
at the Head Works, v/c., a bund 18,000 ft. long is advisable, nor that it 
would be safe to raise the present masonry weir with masonry, but it can 
be safely and economically done, as suggested by ^Ir. Devon. 

Another suggestion is to take advantage of any depressions on the 
upper side of the canal whore it crosses drainage lines, or low ground, 
and by making earthen bunds from the canal banks to the higher ground, 
to make places where water in the lains could be stored, and which could 
in some cases ho filled by cuts from tbe river at the head, or from the 
• canal if neccssaiy, and the water could, after the rains, be let out into the 
canal and give it great lielp in the in’igation season. A portion of the 
bund in these cases is already made by the canal bank. The escapes from 
such storage places might be either into the canal itself, or at one end, 


(^) Sco Appendix XII, 
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so that the overflow from one bnsiti may be made to pass into the next 
basin lower down. There is a large area above the left bank of the canal 
all the drainage of which is oniirely lost. 

Another suggestion is to take advantage of any ground on the lower 
side of the canal, where a nullah having crossed the canal runs parallel 
to it for some distance, below syphtm No. 1 for instance ; there is high 
ground on the further or east side of the nullah, and if an earthen bund 
was thrown across the depression, from the high ground to the canal 
bank, it would apparently be possible to make a small storage .t ink 
which could be not only filled but kept full from the canal, and the 
water could be used as required for irrigation. This appears to be an 
ndinirnblc place to plant a new hamlet. 

Very little use appears to bo made of the canal water for the first 
17 tnile.s, and there is apparenilj' any amount of good waste land on each 
.side of it. It would seem advisable to encouratjo immigrants, who 
arc stated to be desirous of taking up good land and are being located 
in other parts of the State, to settle here, as water is as.surcd. 

I cannot help thinking the main reason more irrigation is not done 
is because there in tiot enough water. 

One drawback brought to notice is the destruction which would be 
caused to any ciops grown near the canal in these parts, owing to the 
wild animals wliich are said to abound in the jungle neai*. How far 
those fears arc justified it is difficult to say, but it is stated that recently 
an attempt was made to settle here and it had to he abandoned for this 
reason. 

I do not np|)rove of masonry syphons under the canal, one of which 
has lately been constructed. They arc expcii'sive, and there is the 
chance of their being obstructed by brushwood or silt. 
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APPENDIX XII. 


Parb\ti Canal. — Storage near Baran. 

As regards the Storage Tank near Baran or Niana no project is 
read}^ but I would suggest investigation sliould bo made to select a good 
site, where little or no valuable land will be submerged and where water 
can bo economically stored. The canal water should, if possible, bo passed 
into the nullah above Baran which leads to it — and a good large canal be 
made, from the tank onwaid, largo enough to give water sufficient for 
the first watering in 30 days to all the lands below. There is not the 
slightest doubt it would pay well. 

The present canal to the eastward of Niana might ilien bo left for 
the present as it is ; if it is found to bo insuflicicnt to carry tlic wntei* 
required it could be enlarged at any time. Al present full advantage 
cannot be taken of the water when it is available, nor of the works which 
have been made, because there is no storage, and the canals are too small 
to deliver the quantity required within the time limit. The duty a canal 
can perform is the irrigaiion it enn do within the fiv.^t 30 day.s. 

When it is found that these measures are not enough, then it will be 
advisable to think of making other storage tanks. 

Ill the afternoon (lOlh February) wiiit with the Slate Engineer and 
the Nazim to sec a site between the villngc.s of Sasoun and Bourikhora, 
about 1 mile north-cast of Baran, whore a storage reservoir might be made. 
There is good sand-stone rock visible in many parts, and apparently 
everywhere a few feet below the surface. The land is at present all waste. 
It looks as if a good reservoir might be formed here, b}' taking a bund 
from the village of Sasoun, which would be at the west-end of it, along 
the watershed, between this nullah and tlie one on the west, in a northorl 3 ’ 
direction, ns far as the fairweather road to Kisheiiganj, then eastward in 
the direction of Bourikherc. 

ProbabK' it might be filled from its own catchment. The nullah on 
the west might possiblj^bc aho diverted into it from some jioiiiti higher 
up. If no bettor place can bo found, then it remains to be seen whctlior 
it is possible to fill it from the Parbati Canal. Tliis is verj’ necessary, so 
as to make sure of a full supplj’' everv j’’ear in an}* case, '\\nicther it will 
bo possible to do this and to make a storage reservoir licrc large enough 
to contain about 500 m.c.ft. remains to bo seen. It is worth while having 
plans and estimates prepared to ascertain these points. If water in 
sufficient quantity can be stored here, then a good large canal might bo 
taken from it, to irrigate the !Mangrol district northwards, and there is 
no doubt that it would be a verj^ good project. 
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APPENDIX XIII. 

Statement of Irrigation Works in the Kotah State, showing their 


cost, income np to 1959, and maintenance charges, &c, 


Xnnio of Project. 

Co.*)t of 
Cons ti no- 
tion. 

Saiiilhit. 

I'otnl 

irriga- 

ted. 

Gro«B 

Income. 

Main- 

tenance 

charges. 

Not 

receipts. 

Percent- 
ngo of 
Profit on 
outlay. 

Tti^.MAISKS. 

• 

Rs. 








Piirhati Canal, 

3,10,547 

194.5 

5,755 

7,641 

4,351 

3,293 

• • t 



• •• 

194G 

4 ,1 •) 

5.843 

4,951 

802 





1947 

12.959 

12,794 

4J(»7 

8,087 





J94S 


10,749 

4,784 

11,905 


This yi'itr 









morciiTigatina 









o>Yiiig to tht' 



1949 

8,005 

9,450 

4.327 

5,129 


dry KCMsuu. 




.5,143 


4,820 

767 

* • . 

Loss. 



J951 

5,138 

4,117 

.5,123 






19.52 

0,300 

9.777 

5,020 

4,157 





19.53 

1,2855 


3,018 

17,188 





19.54 

10,137 

19,463 

3,729 

15,7.34 





lOoo 


1 0,897 

4,332 

1 2,565 

4-4 




19,50 

8,05.5 

10.97.5 

.3.314 

13,001 

4'38 




1057 

8, .309 


3,205 

11,827 





19.58 

IHHCltli! 

IrKRiIi 

3,003 

9,438 

304 




1959 

... 

... 

... 

... 



IkltTii »SagiU\ 


194.5 


1,125 

... 

1,12.5 





1940 

.592 

732 

2,222 


• * ■ 




1947 

802 


217 

797 





1948 

1,191 

1,149 


884 





1949 


1.141 

580 

561 





19.50 


1,184 

590 






19.51 

753 

1,224 







19.52 

1,071 

1,503 


07.3 





19.53 

1.740 

3,574 

453 

3,121 






1,438 

2,894 


2,393 

3*02 




195,5 


1,873 

504 

1,309 

1-7.3 




19.50 

4,419 


515 


24-81 



' J0o8 

mwim 

2,5.57 



2*63 




1959 


3,104 

4t7 


34-2 


Canal. 

2S,.52() 

1945 

... 

... 




Th(iC*a*ial .h 



1940 

330 

ilo 

... 

lie 


not n*a(l\ in 



1947 

015 


322 

38S 


this 3 ’car. 



1948 

506 

503 


503 





1949 

024 


• . • 






1950 

COO 

009 

390 

213 





jor>i 

407 

090 


38? 





1952 

(ii8 

899 







1953 

977 

1,334 

208 

msm 





1954 

942 

1,170 

292 

878 

3-OC 




lOo.*) 

552 


.3.32 

7.39 

2-.58 




1950 

0,733 

2,822 

374 

2,448 

8-.58 






1,299 

145 

1,1.54 

4-04 




1058 

,590 


239 

409 

1-04 




19.59 

... 

... 

... 

... 

... 


Diirmli.Miiiufla, 

2 rj,fl ,)2 

1945 

908 


.. 




Sarans 


1940 


058 

* • • 

058 





1947 

2,299 

1,398 

.3.54 





191K 

925 

1.187 

28(i 

901 





1040 

088 


280 

1,054 






988 

],IC4 

317 

847 





1051 

770 

1,.3C2 

603 

799 



> 

19,52 

558 

1,008 

782 

22i: 



I 

19.53 

(508 

1,141 

785 

350 



' 

19.54 

571 


401 

839 

3-22 





502 

1,055 

553 

502 

2-00 

1 
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APPENDIX Xni— (Conirf.) 


Xanic of Project. 

Cost of 
Construe* 
tioi). 

Sabmat. 

Total 

Land 

irnua* 

ted. 

Gross 

Incoino 

Main- 

tenance 

charges. 

Xct 

receipt'.. 

Percent- 
age of ! 
Pi ofit on 
outlay. 

Hem ARKS. 


Rs. 


Bighas. 








]0o0 

533 


538 

5G4 

2.00 




J957 

516 

7.57 

407 


1-11 




1 

G73 

963 

442 

621 

2 07 


Bilasnr;! Tank, 

G,217 

i94r. 

0 

49 

... 

49 

... 

Not culii- 



1946 

... 

■ .. 



. . . 

vated. 



1947 

10 

57 

322 

265 

. . . 

Loss. 



1948 

J4 

8S 

... 

«8 

... 




] 949 

... 

... 

... 

... 

... 





24 


... 

93 

... 




195] 

23 

102 

... 






1952 

23 

58 

... 

58 






20 

71 

11 

CO 






22 

62 

22 

33 

o-4(; 





... 

. . . 

... 

, , 





1958 

18 

63 

18 

45 

0 72 


Avani Tank, 

24,460 

1945-52 

... 

... 

mm* 

... 

... 

Made in 1946 



1953 

706 

1,566 

233 

1,333 


no profit up 



1954 

819 

1,089 


],.520 

6T6 

tu 1032. 



1955 

7 


24 

79 





1956 

■ » « 

■ * • 

132 

132 

. . • 

Loss. 



1957 

• ■ • 

... 

76 

70 

... 

Loss. 




283 

330 

144 

186 

0-75 


Jaloda Tejajee’s 

.9,404 

1945-52 


... 

... 

• • * 

... 

Made in 1947 

Tank, 


1953 

112 

164 

64 

100 


no profit up to 



1954 

48 

141 

58 

S3 

■88 

1952. 



1955 

... 


... 

... 





1956 

22S 

479 

CO 

419 

4'47 




1957 

64 

221 

60 

161 

1-69 




1958 

146 

417 

59 

358 

3'SO 


])ugado Tank, 

9,762 

1945-52 

i 




m *m 

Made in 1043 



1953 

*12 


.. 

20 


no profit up to 



1954 

8 

He 


7 

•07 

1952. 



1955 

f) 


... 

5 





1956 

14 


5 

73 

•76 




1957 

4 

42 

10 

32 

•32 




1958 

1 

94 

14 


•82 




1945 

1 






Palai Tank... 

4.927 

to 

1... 

. . . 

t • 

••• 

... 




1952 

i 









59 

61 

■ . • 

61 





1954 

63 

63 

36 

27 

•54 




1955 

67 

73 

10 

63 






123 

554 

• 10 

544 

11-14 





74 

312 

35 

277 

5*62 





69 

298 

38 

260 

6-27 


Ikirmori Saraw, 


1945-46 






Land tax not 




31 

39 


39 


recovered not 

1 


1948 

22 

31 


68 


cultivated. 


1 

1949 

42 

68 


68 




1 

1950 

15 

37 


37 




1 

1951 

21 

62 


52 





1952 

2 



• • . 

5 

Most of the 



1953 

) 





cultivators of 



to 

> ... 



... 

... 

this village 



1959 

) 





fled away. 
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APPENDIX XIV. 

Siatemeiit showing the Pewat (land irrigated bj'- well water) and 
Korwnn (unirrigated) ai’ea of land in the Kotah State for Sanibat 1955, 
or A.D. 1899. 


Xo. 

Xomc of NiTuimaU 

“Tcwat’' 
Irrigated land 
water of 
well. 

** Korwan” 
Unirri<|ated 
land. 

Total Area. 

Remarks. 




Bighas. 

Bighas. 

Bighas. 


1 

Antah 


55,191 

1,11,061 

1,66,852 


2 

Barati 


5,688 

1,14.427 

1,20,115 


3 

Barod 


1,138 

91,883 

93,021 


4 

Digod 

... 

2,017 

1,09,966 

1,11,983 


5 

Etiiwali 


1,741 

1,06,719 

1,08,460 : 


Q 

Ghatioli 


5,956 

43,124 

49.080 


7 

Kan was 


4,788 

82,210 

86,998 


8 

Kishengaijj 


3,030 

41,«26 

44,856 


0 

Khanpur 

1 

! 

0,616 

79,805 

86,421 


10 

Kunjer 

i 

4191 

82,276 

86,467 


11 1 

Ladhpvira . . . 

i 

i 

4,496 

84,007 

88.503 i 


12 ‘ 

Mangrole 


4,659 

96,201 

1,00,860 


13 

Sangod 

— 

4,829 

94,885 

99,714 


14 

Shergarh 


5,486 

77,309 

82,795 


15 

Taraj - , 


5,893 

58,358 

64,251 


16 

Nahcrgurh 

% V • 

1,360 

16,622 

7,982 



Total 


1,17,079 

12,91,279 

14,08,358 
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APPENDIX XV. 

Statement showing Area irrigated by Iklera Sag.ir, during the 
last 10 years — from Sambat 1946 to 1955 (A.D. 1891-1899). 


c 

>5 

Name of Villages 

AHEAs XllKlUATED AND 

TUB Returns uukino tub 
riKST 5 YEARS, SaMBAT 

11)46 TO 1960 

Areas Irrkjated and tiik 
Returns durino the l\st 

5 years from Samrvt ol to 

Cultivated 1 
Area. 

Amount. 

Irrigated 

Ai*oa. 

Cultivated 

Area. 

Amount, 

Irrigated 

Area. 



Bighas. 

Es. 

Bighas. 

Bighas. 

Bs 

Bighas. 

1 

Iklera 

1,405 

2,045 

3C9 

1,085 

1,957 

S49 

2 

lodana 

4.134 

8,544 

698 

3,281 

7,005 

772 

8 

Guiiianpura . . 

2.031 

4,488 

514 

2,812 

5.478 

965. 

4 

Pipalda 

1,992 

4,025 

2C0 

2,530 

5,337 

500 

T 

CIiitK.dp 


8,488 

501 

4.193 

8.284 

418 

() 

Digml Pir 

10 9G0 

21,015 

1,558 

10,019 

19,284 

2,022 


Total 

24,-578 

49,800 

8,900 

23,920 

47,405 

5.110 


- 
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APPENDIX XVI, 


Statement showing Area Irrigated hy Parhati Canal. 


No. 

Nario of 

Namo of ViUago. 


Aura . 


Area Irri- 

gated by 

RSMAaKS. 

Nizamat. 

!lalUvaiod. 

Unculti- 

vated. 

Total. 

Bj|i 

1 

o 

3 

4 

6 

G 

7 

8 

1 

Kutijer, 

Patatia Jagir •». 

Bighas. 

300 

Bighas. 

1,200 

1,500 



2 

»■ 

Piplode 

2,398 

3,739 

6,137 

... 


3 

u 

Auiia 

177 

980 

1,157 

5 


4 

>1 

Eoira 

431 

1,854 

2,285 

289 


5 

It 

Daini^i Jagir ... 

2,000 

1,000 

3,000 

... 

Estimated. 

■1 

*1 

Dabn Jagir ... 

1,600 

600 

2,000 


Estimated. 

7 

1 # 

Mtindla 

1,000 

2,561 

3,661 

... 

The Cnnnl can* 

8 


RalYlna^^&s 

35 

1,599 

1,634 

18 

not rcnoli througb 
the area of tno 
M’holo tillage. 

Estimated. 

9 

1 » 

Rutlni (Jagir) 

4,000 

1,000 

6,000 

”’27 

10 

II 

Raman hem 

829 

624 

1,353 


11 

19 

Karmaliera 

1,459 

1,163 

2,612 

4 G 8 


12 

19 

Loharia (Jagir)... 

2,000 

5,000 

7,000 

... 

Estimated. 

13 

19 

Hikar 

1,099 

1,324 

2,423 

648 


14 

fl 

Kotra 

1,000 

500 

1,500 

... 

Estimated. 

.15 

19 

Kotri 

2,248 

1,409 

3,657 

108 


IG 

Barati... 

Mandla 

1,500 

8,314 

9,814 

... 

The Canal cannot 

37 

>9 

Lachmipura . . . 

650 

1,005 

1,655 


reach tlirough the 
QTca of tho '\Tholo 
Village. 

Do. 

18 

II 

Patora ilnpir ... 

3,206 

1,689 

4,895 

409 

Estimated. 

19 

If 

Kedahori J.igir... 

2,000 

500 


... 


20 

91 

Ankhcra iJagir. . 

1,300 

200 

HEill 

... 


21 

19 

3alm 

732 

2,049 

2.781 

68 


22 

>1 

Narbera Jagir ... 

1,650 

165 

1,815 

.. 


23 

II 

Bowrikhora 

2,337 

700 


260 


24 

II 

Raptwan 

201 

380 

■1^1 

74 


25 

II 

Gheosti 

919 

1,246 


444 

Firstly tho Canal 

2 G 

It 

Chandarpura ... 

328 

380 

708 

194 

was constructed 
If niilo« long, 
nhich is finished 

27 

>1 j 

Kolyanpura ... 

614 

1,429 

2,043 

239 

2 S 

t| 

Susawan 

1,835 

2,376 

4,011 

121 I 

here from its head 
works. 

Do. 

29 

)l 

Fatebpr»re 

5, .571 
1,997 

2,310 

7 881 

3,257 


30 

II 

Nayana 

784 

2,781 

341 

Do. 

31 

11 

Sumnlpur 

553 

737 

1,290 

327 


82 

If 

Ravuti 

1,.355 

3,142 

4,497 

357 


33 

II 

Mnnthora 

3,303 

803 

4,106 

774 


34 

II 

Munlbm or Pi- 

3.000 

1,015 

4,015 

1,716 


35 

II 

lampura. 

Sisaya Jagir .. 

3,030 

518 

3,548 

130 


36 

II 

Kali Bnddin ... 

1,688 

1,140 

2,828 

144 


37 

88 

>• 

II 

Bad Sni 

Miara 

2,230 

4,220 

1,084 

3,343 

3,314 

7,503 

1,401 

594 


39 

Mangrolc, 

Bath ... 

6,382 

3,391 

9,773 

1,928 


40 

91 

Barpnra or Bhag- 

1,115 

3,165 

4,280 

154 


41 

II 

wanpura. 

Jhnriiva 

994 

2,480 

3,483 

417 


42 

fl 

Ausarpura 

3,361 

647 

3,908 

762 


43 

II 

Bhntwnra ... 

8,474 

2,310 

6,784 

40 


44 

II 

Panlia 

2,783 

1,911 

4,604 

• . • 


45 

4 G 

VI 

kl 

Sodonia ... 

Chilal hori ; 

871 

664 

826 

764 

1,197 

1,428 

'”72 


47 

fl 

Moiadia ... 

605 

1,798 

2,403 

... 


48 

t| 

ilanvwad 

443 

924 

1.367 

*••• 1 


49 

If 

Milpura 

946 

1,424 

2,370 



50 

II 

Khanpur 

868 

463 

1,331 

... 


51 

fl 

Maoo 

2,914 

3,007 

5,981 

533 

Tholcngtli ol tbh 

52 

If 

Mangrolo (town), 

8,694 

' 5,068 

13,762 

... 

Caiml tram the 
Head works is 45 



Total 

98,609 


181,414 

16,409 

inilos. 
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APPENDIX XVII. 


Summary of replies from 12 Nizamats giving reasons why more 
Irrigation is not done from existing tanks. 


Serial Name of Niza* 
No. mat. 


1 Antah ... 

2 Ladpura 


3 Digod ,. 


4 Etawah 

5 Baraa ... 


6 Taraj ... 


7 Barod ... 

8 Kunjair 

9 Khanpur 


10 Kishenganj 


11 Mongrole 



Irriqatioi? 


Name of Tanks. 


1 Kachri 

2 Baipiira or Bam- 

pura. 


8 Fanchpahar 

4 Bajpura 

5 Amarpura 


fi Police (small) 

7 Burgo ... 

8 Kasimpura 

9 Digod ... 


10 Ayani ... 

11 Kalmanda 


12 Thoisar 

13 Bagair... 


14 Gordhanpura 

15 Kheri Borax 

16 Jatoli ... 

17 Sirode ... 

18 Jolpa ... 

19 Bilasara 



10orl2 

bighas 


20 Bilas Canal 

21 Barlai ... 

22 Kanwoiia 

23 Bhanwargarh 

24 Digodpar 


12 Sangode 


25 Saran Bamoril 

26 Jalora Yea 300 

bighas I 

27 Chandraberi 

28 Bal-Bamorel ... No 

29 Another tank south 

of the village. 

30 Mandup tank 


Water dries up 
in summer. 

Owing to the 
excess of rain 
dam is broken, 
and so the water 
docs not stay. 

Dam broken so 
the wnter escapes. 
Water leaks out. 

Do. lasts only 
for four months 
during the rains. 


Not worth irri- 
gation. 


I 


No 


Yes. 

No 


Not much, as 
the Zemindars do 
not use its water 
for reasons given 
in para. 26 (4) 

2 or 3 villages 
are watered by it. 
Insufficiency and 
I water not lasting 
, for 12 months. 

I Do. 

Useful only for 
retaining the wa- 
ter in the wells 
near and abouk 
When it keeps 
up water. 

Does not retain 
water. 

No sluice. 


I 


.. Yes 

No 

.. 80 
bighas 
.. 1 field 


Water does not 
stay. 

Water does not 
reach regularly as 
the sluice is built 
lower do\yn. 

Not yet ready. 


Not enough water 


On account of 
the Iklera Canal 
they do not take 
much water fromit. 
Broken bund. 

So far as the canal 
is able to supply 
"water. 

Not enough "vs^ater. 
Has no sluice. 

Do. 

InsafBo'ient quantity' 
of water, dries up. 










55 


APPENDIX XVIII. 


List of S7 vw'ks out of the total number of G7 entered in Appendix E, 
in the Stale Engineer’s Jieport and proposed by the Revenue 
Superintendent, Kotah, in %vhose opinion they would he protective 
nyainst famine. (Vide para. 31 of his Note). 


Xo. 

Namo of Work. 

XizAmnt. 

Kitiinntcd 

Covl. 

Ri:mariui. 

1 

Loclhn lank 

JTangrolc... 

GO, 000 

Would be profitable in famine ycara 

o 

Burlmlil t>ank ... 

Barodc .. 

90,000 

onlj*. 

do. do. 


Tisiiiu 

Mangrolo.. 

4 5,000 

do. do. 

4 

Anna Sagar feoilor 

Shahabad... 

2,000 

Repairs of the old tank necessary. 

5 

drain 

SImImbad Sanin 

do. 

12,000 

The work which is in ruins, may be 

G 

Simlod tank ... 

Nulmrgarh .. 

20,000 

roston^cl after consulting the Cul- 
tivators. 

Although 1 here are few Cultivators 

•w 

4 

Tsirikhera timk 

Anlrih 

+5,000 

living near the tank, tlic tank 
would be very profitable. 

Would be profitable in famine years 

« 

Miinosn tank ... 

Lmipuni .. 

00,000 

<»nl\’. 

TIic (’ink wniikl give a fair profit in 


ArHa tank 

do. 

.30,000 

fiiniini! yciirs. 

Would be’profitiiblc in fiiniinc years 

JO 

Ikinlla tank ... 

Kan was ... 

30,000 

only. 

Although the land near the tank is 

11 

Skampum 

Snngod ... 

45,000 

htrong, it woultl he useful in 
famine y<*ars for lands not situated 
v(Ty far. 

Would ho profitable in famine years 

J2 

i 

Sainoria tank ... 

Kanwas ... 

,30,000 

only. 

do. do. 

1 

J3 

Aulraliatnnk ... 

Suket 

17,000 

A profitable Prnjecl. 

1‘1 

Kali Sindli canal 

Kan was ... 

3,00,000 

Jn the time of the late Mr. Milc.s, 

15 

^laoujar lank ... 

Tanij 

2,50,000 

])rop‘»sal.s were made to bring a 
canal from the village Khanpur, 
and tracings, Src.,on the map >vcre 
made, hut as it did not appear a 
jirofitablc scheme, no recommend- 
ations were mmle to constnicl it. 
The whole water of the cannl will 
not lie consumed within 22 miles, 
to which length tlic canals are for 
the present, jiruposed to bo ex- 
toiulc'd. Thu length of the canal 
will have to be incroa^od ami the 
estiinules revised. Kharif will 
not reipiiro irrigation till Novem- 
ber. lirigation will cotnincnee 
from Doceinber, but it will give 
little profit. Tlie canal ^Yill cer- 
tainly he a great protection 
against fainino. 

Miiafi villages arc situated at the 




coininoncement of tlio rivor, and 
next to them arc the Klialsa 
villages. A )mnd«onie ]mdit can- 
not be oxpectctl every year. It 
will, of counso, be profitable in a 
famine year. 
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APPENDIX XVIIL-(coni<Z.) 


No. 

Namo of Work. 

Nizamat. 

Estimated 

Coat. 

Kemabks. 

16 

Panvan tank . . . 

Shergarh ... 

Bs. 

3,00,000 

Ta confitruct a tank in the natural 
bed of the liver by damming its 
flow Would be to incur a great 
danger. It will be safer to fill 
one or two tanks (to be construct- 
ed at some distance from the 
natural bed of the river), by means 
of canals cut from the river. The 
survey of this project was made 
by the !^venue Superintendent 
himself in the time of the late 
Mr. Miles, and tracings, &c. on the 
maps, which were with him, were 
made. Although it would yield 
ljut little profit in ordinary years, 
it would be very beneficial to the 
people and the State in ikmine 
years. 

37 

Eamgarh tank... 

Kishenganj, 

60,000 

Catchment area 12 miles, capacity 
150 m. c. ft. ; suiplua water of the 
Ramgarh Canal will also fall into 
this tank, w’hich commands 5 
villages, the whole of which require 
irrigition. The w ork W’ould yield 
a profit of 3 or 4 per cent. 

38 

Suinvania tank. . . 

i 

i 

Kclwaia .. 

i 

40,000 

i 

1 

i 

Catchment area 8 niilrs, capacity 200 
miles cubic feet. In this country’ 
water of lanks constructed in the 
beds'of nullahs is very soon ah- 
sorbed. It is therefore proposed 
to construct the tank on black 
soil (where less water will be lost 
i in the ground), at a distance of 1 J 
miles from the nullah, so ns to 
avoid the stony ground. Thoiain 
water contained in the nullah will 
be diverted into the tank. The 
work will ceriainly give a profit 
of 3 or 4 per cent. 

19 

A. Tank near 
Baran below the i 
Parbati Canal. 

! 

1 

Baron 

1,10,000 

Plan and other papers showing capa- * 
cify of the tank are in the State 
Engineer’s Office. The tank will 

1 be filled by u nullah and by the 
auipluB water of the Parbati Canal, 
and will be replenished till De-^ 
cembor of every year by the canal 
W'ater. The level of the Parbati 
Canal near the tank being low, the 
tank water can be easily^ carried 
to a distance of 20 miles in the 
Mangrole Nizamat, and after the 
esmai is closed the tank would 
irrigate sugar-cane in the summer 
seasons. It will be of great benefit 
in years of famine. 









57 



20 I Baipura tank ... I Ludpm'a 


21 Dhonia tank 


22 I Belkheri tank 


23 H 


24? Madhopura 


25 Cavalization <'f 
villafi^e streams 
and brooks. 


Ludpnm 5,000 By repairing the tank 700 bighas 

more of land will be irrigated. 
The catchment urea of the tank 
will also be enlarged. 

Ghotob ... 12,000 One of the wings of the old tank 

which must have cost Rs. 40,000 
is in a broken condition. By re- 
pairing the broken w ing a large and 
deep tank will irrigate the waste 
hind and it is hoped that a new 
village will be formed near it. 

do, .. 10,000 A fine site for a new tank, would 

irrigate 3 or 4 villages. 

Lauds require irrigation. 

Faraj ... 0,000 Repairs to an old and bioken tank. 

All liuids surrounding it require 
irrigHtioii. 

do. ... I 10,000 A good deal of culturable land is 

l}ung waste for want of water. If 
II tank be constructed here, the 
* land will be brought under culti- 

vation and a new village formed. 

AllNizamats 1,60,000 Where there are no wells for poppy 


of the Kotsih 
Stjte. 


Small bimds to 
divert Stream 


1 6 Nizamats, 48,000 


irrigation it would be profitable to 
dam Nullahs and to cultivate 
poppy on both sides of \ he canals. 
This point hns been dealt with in 
chi use B,of paia. 18 of Note of the 
RevenneSupt. Thctotalcost of the 
work atBs. 10,000 for each Niza- 
mat is estimated at Bs. 1,60,000. 

This has been dealt with in clause D, 
of para. 18 of Note of the Revenue 
Supt. 


Increasing the 
height «>f the 
Bund** of the 
Parbnti Canal at 
its Head works. 


Kunjer 


30,000 In order to collect a sufficient quan- 
tity of water for opium, irrigated 
till the end of the season, tempoi- 
ary Kutoha bunds of an height of 1 
foot ure constructed every 3 var on 
the permanent masonry bund of 
the canal. 


Grand Total... 


18,36.000 











